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Abstract
Lean applications are widespread in today’s business world. Lean started as the
Toyota Production System, or World Class Manufacturing, and developed into Lean,
as a consequence of the major Womack and Jones publication. The Machine that
Changed the World, published in 1990. This dissertation examines the impact of Lean
on Irish manufacturing generally, and then examines the impact of Lean on
professional Industrial Engineering in Ireland. It looks at the implications for
professional Industrial Engineers in a Lean environment. Then emergent
developments in Lean and Industrial Engineering in Ireland are examined. This
research specifically seeks to examine the question of whether Lean is the new
Industrial Engineering. It then seeks to examine whether Lean is a passing fad, like
Quality Circles, IS09000, TQM, and other developments over the years.
A qualitative approach was taken to this research. Primary data in the form of eleven
semi-structured interviews were conducted with practising Industrial Engineers, Lean
practitioners and academics. These interviews were used to develop an understanding
of the complexity of issues relating to Industrial Engineering and Lean in Ireland and
the interactions between them. They enabled responses to be probed and elaborated on
where appropriate. Respondents were given the interview questions in advance to
enable them to reflect on their answers, and thus be able to better articulate their
considered viewpoints on the issues raised - the overall objective being to improve the
quality of answers. The overall objective was to collect a rich and detailed set of data
for analysis. These data were then analysed to form the basis of this report.
The study finds that most Industrial Engineering participants in the study are insistent
that Lean is not the new Industrial Engineering. They believe that Industrial
Engineering is more thorough, and ultimately more effective than Lean is. The
research finds that Lean is now well embedded in many organisations, and is here to
stay in the longer term. It may be relabelled as something else in the future, but there
is little doubt that Lean has displaced Industrial Engineering to at least some extent.
Another important finding of this study is that many managers do not understand what
Industrial Engineering is, and perceive it as not being relevant to their needs. At the
same time, the research has also found that there is a growing market for the skills that
Industrial Engineers have. A major finding of this study is that a morphing or merging
of Industrial Engineering and Lean will occur. The focus that traditional Industrial
Engineering had on productivity improvement in manufacturing, is now seen to have
widened out to include all the other parts of the supply chain as well, and now the
voice of the customer is also included as the major driving force of total
organisational effort. Customers, and potential customers of Industrial Engineering
and of Lean are now seeking to continuously improve their processes. The focus of
customers is now on continuous improvement, and industrial engineers need to be
seen to be relevant to that market. It is also time for Industrial Engineers to update
their skill sets also to build up that relevance even further.

Vll

Chapter 1:0 - Introduction

1:1 Background

Some people hold the view that Lean is the new Industrial Engineering. Put another
way, there is the view that we have been here before, and that Lean is essentially a
clever repackaging and remarketing of existing Industrial Engineering practice with
elimination of waste in the process, and lead time compression as a particular focus.
Some people regard some Lean applications as being faddish, ‘catch all’, fashionable
- popular now, but ultimately, like all fashions, they have a “sell by date”. Then
something else will replace them in terms of interest and attention. The central issue
of concern here is that the ‘Lean’ concept and it’s associated methodology, as
currently understood and popularised in the Irish manufacturing environment, has
obscured, and to some extent displaced, other important

Industrial Engineering

objectives and methodologies.

The proposal here is to examine the ongoing application and development in Ireland
of what is now popularly described and understood as ‘Lean’ - and its implications
for the general resource optimisation objective and for professional Industrial
Engineers in particular.

1.2 Justification for the Research

Making best use of all available resources is a vital issue for most, if not all
organisations. It can be a significant and often critical source of competitive
advantage. The methodologies and techniques by which such optimisation is achieved
are therefore of essential interest to all organisational participants, and so are trends
and developments with regard to same. They are of particular interest to professional
Industrial Engineers who depend on being able to market their expertise to employers
and clients in Irish manufacturing industry. The way in which these Industrial
Engineering, Business Process Improvement methodologies and techniques interact
with, and impact on each other is also of prime concern. This research seeks to
explore and clarify these issues. Having worked in Industrial Engineering and
operations management for over forty years now, the author has always had, and
continues to have a keen interest in this subject matter.

1.3 Aims & Objectives of the Research

The fundamental research question to be explored here is -

How is Lean currently being applied in Irish manufacturing industry, and how is this
impacting on resource optimisation generally, and on the Industrial Engineering
Profession in particular?

1.4 Objectives of the Project

The specific objectives of this research are;
•

To determine how widespread the view is that ‘Lean’ is an alternative to pre
existing Industrial Engineering methodologies.

•

To clarify the general trend of development of ‘Lean’, and other Industrial
Engineering\Business

Process

Improvement

methodologies

in

Irish

manufacturing industry.
•

To answer the question - is ‘Lean’ part of Industrial Engineering, or is it the
other way around? In other words, is Industrial Engineering a wider discipline
than Lean? (i.e. more embracive, more comprehensive, better balanced, etc.)

1.5 Research Focus of the Study
This study is concerned with an assessment of the application of Lean and Industrial
Engineering methodologies in Ireland, and particularly of the relationship and
interaction between Lean and Industrial Engineering. The research begins with an
examination of the development of Industrial Engineering, and also of Lean. This
study takes as its unique focus the question of whether Lean is really the new
Industrial Engineering.

Chapter One, this current chapter, presents an initial introduction to the subject matter
of the research. This chapter seeks to answer the question - why is the research being
conducted, and how will it be carried out?

Chapter Two develops the foundation for the subsequent direction of the research. It
reviews the relevant literature relating to the development of Industrial Engineering
and of Lean.

Chapter Three provides an outline of the research methodology in the context of this
study. This chapter describes in detail the research methodology used, and seeks to
answer two questions:
•

How will the sample be chosen?

•

How will the data be prepared and analysed?

Chapter Four provides the main findings of the research - as developed through semistructured interviews. Extensive results of the interview process are presented.
Common subject areas, or categories are identified, and the findings from each of
these categories are detailed. Under each category heading, the findings in relation to
each participant taking part in the research are detailed, and the points they made are
supported by actual quotations from the interviews.

Chapter Five, the concluding chapter, reveals the main findings of the research. It
condenses the findings detailed In Chapter 4. The principal objective of this chapter is
to provide a clear and concise answer to the research question. This is done by
systematically examining the data findings in relation to the research objectives. The
chapter then provides recommendations for the future and also recommendations for
future research. Conclusions are developed at the end of the chapter.

Chapter 2:0 - Literature Review

This literature review outlines the major literature relating to Lean, and Industrial
Engineering concepts and methodologies, as they are known in today’s business
world. It examines the origins of Industrial Engineering and Lean, the issues they seek
to address, how the process improvement debate began and how it has developed
since.

2:1

Definition of Industrial Engineering

According to Maynard (1971), the American Institute of Industrial Engineering
adopted the following definition of Industrial Engineering in 1955:
Industrial Engineering is concerned with the design, improvement, and
installation of integrated systems of men, materials, and equipment. It draws
upon specialized knowledge and skill in the mathematical , physical, and
social sciences, together with the principles and methods of engineering
analysis and design, to specify, predict, and evaluate the results to he obtained
from such systems, (1971 :xviii).
It is still the definition in use today, (www.iienet2.org, 2014). Ohno (1988) describes
Industrial Engineering (IE) as a total manufacturing technology reaching the whole
business organization. In other words, IE is a system and the Toyota production
system may be regarded as Toyota-style IE, (Ohno, 1988:71). Harris (1984) points out
that in the US the term 'Industrial Engineering' is more universal within both private
and public sectors, whereas for a variety of reasons, some historical, some political,
the titles in the UK are less homogeneous, (1984:27).

2:2

Purpose of Industrial Engineering

Ohno (1988) asserts that the function of Industrial Engineering is to improve methods
and procedures and to reduce costs (1988:71). According to Zandin (2001), the
purpose of Industrial Engineering is to optimise the utilization of human resources,
facilities, equipment, tools, technologies, infonnation and the handling of materials to
produce quality products and services safely and cost-effectively considering the
needs of customers and employers, (2001 :xix).

2:3

Scope of Industrial Engineering

Hammond (1971) cites the American Institute of Industrial Engineers as spelling out
the primary activities of Industrial Engineering as: 1. Selection of processes and
assembling methods; 2. Selection and design of tools and equipment; 3. Design of
facilities, including layout of buildings, machines, and equipment, material handling
equipment, raw materials and product storage facilities; 4. Design and\or
improvement of planning and control systems for distribution of goods and services,
production, inventory, quality, plant maintenance and engineering, or any other
function; 5. Development of cost control systems such as budgetary controls, cost
analysis, and standard cost systems; 6. Product development; 7. Design and
installation of value engineering and analysis systems; 8. Design and installation of
management information systems; 9. Development and installation of wage incentive
systems; 10. Development of performance measures and standards (including work
measurement and evaluation systems); 11. Development and installation of job
evaluation systems; 12. Evaluation of reliability and performance; 13. Operations
research, including such items as mathematical analyses, systems simulation, linear

programming, and decision theory; 14. Design and installation of data processing
systems; 15. Office systems, procedures, and policies; 16. Organisational planning;
17. Plant location surveys which consider potential market for plant, raw material
sources, labour supply, financing, taxes, (1971:1 -5).

2:4

Origins of Industrial Engineering

According to Martin-Vega (2001), the writings and talks of Frederick W. Taylor are
generally credited as being the beginning of Industrial Engineering - even though
Taylor did not use the term Industrial Engineering in his work (2001:1.5).
Schonberger (1986) posits that the first major event in the history of manufacturing
management was the coordination of the factory "through the use of standard methods
and times, Frederick W. Taylor, Frank Gilbreth, et al., cirea 1900" (1986:4).
Hammond (1971) states that the individual generally credited with being the father of
scientific management and Industrial Engineering is Taylor, (1971:1-6). Kannawaty
(1992) states that the discipline of Industrial Engineering was developed in the late
1940s, (1992:23). Thorpe (1984) argues that by far the most influential person of the
early years of the twentieth century and someone who has had an impact on
management service practice as well as on management thought was F.W.Taylor,
(1984:9).

Hammond (1971) states that Taylor was a mechanical engineer who, during his early
career in the steel industry, initiated investigations of better work methods and went
on to become the first individual to develop an integrated theory of management
principles and methodologies, (1971:1-6). Hammond (1971) states that while a
foreman at Midvale Steel Company, Taylor first began trying to solve problems of
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"What is the best way to do this job?" and "What should constitute a day's work?",
(1971:1-6). Hammond (1971) states that while employed at Bethlehem Steel Works,
Taylor conducted his famous studies on the shovelling and handling of pig iron, and
that as a result the cost of shovelling was reduced from 7 to 8 cents per ton to 3 to 4
cents per ton, (1971:1 -6).

Thorpe (1984) states that Taylor fonnalised the principles of scientific management,
and the fact-finding approach put fomard and largely adopted was a replacement for
what had been the old rule of thumb, (1984:9). Hammond (1971) states that Taylor's
book The Principles of Scientific Management was the first attempt to delineate a
whole philosophy of management, (1971:1-6). Taylor (1911) states that scientific
management, “in its essence, consists of a certain philosophy, which results in a
combination of the four great underlying principles of management: First.The
development of a true science. Second, The scientific selection of the workman.
Third.

His scientific education and development.

Fourth.

Intimate friendly

cooperation between the management and the men., (1911:64). Thorpe (1984) cites
that the four objectives of management under scientific management were 1) The
development of a science for each element of a man's work to replace the old rule of
thumb methods, 2) The scientific selection, training and development of workers
instead of allowing them to choose their own tasks and train themselves as best they
could, 3) The development of a spirit of hearty cooperation between workers and the
management to ensure that work would be carried out in accordance with
scientifically devised procedures. 4) The division of work between workers and the
management in almost equal shares, each group taking over the work for which it is
best fitted instead of the former condition in which responsibility largely rested with

the workers, (1984:10). Martin-Vega (2001), states that the core of Taylor’s Scientific
Management system consisted of breaking down the production process into its
component parts and then improving the efficiency of each (2001:1.6). Martin-Vega
(2001) further states that Taylor paid little attention to rules of thumb in use at the
time, and instead honed manual tasks to maximum efficiency by examining each
component separately and eliminating all false, slow and useless movements and that
mechanical work was accelerated through the use of jigs, fixtures, and other devices many invented by Taylor himself, (2001:1.6).

Thorpe (1984) states that Taylor's views on motivation, based on his belief that man is
rational and makes economic choices based on the degree of monetary reward, led to
strong criticism that this theory treats human beings like machines and assumes that
workers are satisfied by money alone, (1984:1 1). Thorpe (1984) describes how at the
time of Taylor's work, a typical manager would have very little contact with the
activities of the factory, and that generally, a foreman would be given the total
responsibility for producing goods demanded by the salesman, and that under these
conditions workmen used what tools they had or could get, and adopted methods that
suited their own style of work, (1984:9). Schonberger (1986) maintains that
coordination of the factory through the use of standard methods and times by
Frederick W. Taylor, Frank Gilbreth, et a/., circa 1900 was the first major event in the
history of manufacturing management, (1986:4).

2:5

The Hawthorne Studies

Schonberger (1986) argues that the second major event in the history of
manufacturing management was the Hawthorne Studies at Western Electric, circa

1930, which showed "that motivation comes in no small way from recognition"
(1986:4).

2:6

Development of Industrial Engineering

Hammond (1971) states that Gannt was very much influenced by Taylor, for whom he
worked on several occasions, (1971:1-7). Hammond (1971) states that Gannt's
numerous contributions, derived from long years of work with Taylor included: work
in the motivation field and development of the task and bonus plan, greater
consideration of the worker than was customarily accorded to him by management in
Gannt's time, advocation of training of workers by management, recognition of social
responsibility of business and industry, measurement of management results through
Gannt charts and other techniques and extensive writing on management concepts,
(1971:1-7). Thorpe (1984) states that Gannt is remembered for the Gannt chart - a
visual display chart used for scheduling, (1984:12).

Hammond (1971) states that Frank and Lillian Gilbreth, a husband and wife team,
who collaborated on the development of motion study, were contemporaries and
friends of Gannt and knew Frederick Taylor, (1971:1-7). Taylor (1911) states that
Gilbreth beeame interested in the principles of scientific management, and decided to
apply them to the art of bricklaying, (1911:37). Thorpe (1984) states that Gilbreth
was interested in standardisation and method study, (1984:11). Hammond (1971)
states that Frank Gilbreth's well-known work in improving bricklaying is typical of
his approach, (1971:1-7). Hammond (1971) states that Frank Gilbreth's system
reduced the number of motions made in laying a brick from eighteen to five, (1971:17). Thorpe (1984) states that from their various studies the Gilbreths developed the

laws of human motion from which evolved the principles of motion economy,
(1984:11). Hammond (1971) states that Gilbreth's concept of elementary motions led
others to consider the possibility of combining these elements into nomial tasks
performed by industrial workers to airive at a standard time for the task, and that
Segur, prior to 1930, had utilised such elementary time standards, but his findings
were not widely disseminated, (1971:1 -1 1).

Hammond (1971) states that in 1940, Westinghouse Electric Corporation sponsored
intensive research by H.B. Maynard into the elemental motions required to drill press
work, which led in 1948 to a book by Maynard, Stegemerten, and Schwab, MethodsTime Measurement, which described the procedure developed to detennine time
standards in advance of the job performance, (1971:1-11). Hammond (1971) states
that both Frank and Lillian Gilbreth were prolific writers and lecturers on
management subjects and were dedicated to determining the "one best way" to
perform tasks, (1971:1-7). Hammond (1971) states that Emerson developed his
managerial coneepts simultaneously with Taylor, Gannt and the Gilbreths, (1971:1-8).
Hammond (1971) states that among Emerson's eontributions is the Emerson
Efficiency Bonus Plan, an incentive plan which guarantees the base day rate and pays
a graduated bonus, (1971:1 -8).

Hammond (1971) argues that although many of the precepts and methods which
individuals such as Taylor, Gilbreth, Gannt, Emerson and other scientific management
pioneers, espoused have been modified by later practitioners, their thinking is still the
basis for modern Industrial Engineering, (1971:1-8). Thorpe (1984) states that from
the doctrines of Taylor and the Gilbreths, there followed rapid developments in

machinery and technology and with the improvement of materials eame the moving
assembly line, (1971; 12).

Hammond (1971) purports that seientifie management and Industrial Engineering
suffered a loss of popularity and acceptance in the years immediately before World
War 1, (1971:1-8). Thorpe (1984) states that during the period before the two World
Wars, the development of seientifie management was slower than aftei*wards, and that
unfortunately for the praetitioners and advocates of seientifie management, its
introduction coincided with the depression, which led workers to believe that there
was a eausal link between productivity improvement and further unemployment, and
also at this time, technieal knowledge was laeking, and tools and materials were not
always readily available, thus impeding progress, (1984:12).

Thorpe (1984) states that the introduetion of statistical methods and mathematies did
mueh to simplify the analysis of business problems in the areas of forecasting, project
control, strategic planning, decision analysis, inventory control and statistical quality
control, (1984:13). Thorpe (1984) notes that in 1931, books were written on inventory
control (F.E. Raymond) and statistical quality control (W.E. Shewhart of Bell
Telephone Laboratories), (1984:13). Thorpe (1984) posits that onee the initial
hostility that had impeded the progress of seientifie management had dissipated, a
number of texts appeared which tidied up and reinforeed much of the work of the
early pioneers, and in 1934, work sampling theory was introdueed by Tippet who also
set standards for operational delays, and that from these beginnings statistical quality
control concepts developed rapidly, (1984:13). Murphy (1986) states that the first to
apply new statistical methods to quality control were scientists in the Bell Telephone
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Laboratories in the U.S., and that in 1924, Shewhart produeed the first version of the
famous eontrol eharts that are now used all over the world, (1986; 178).

Hammond (1971) further expands that after the outbreak of World War 1 and the
subsequent partieipation in that eontliet and the subsequent reconstruetion, a period
of heightened industrial aetivity ensued whieh resulted in rapid standardization and
mass production, providing an environment in whieh Industrial Engineering
flourished, (1971:1-8). According to Hammond (1971), organized labour, which had
looked askance at early Industrial Engineering efforts, became interested in promoting
productivity and raising the worker's standard of living, with interest being revived in
industrial psychology, and increasing concern being expressed for the welfare of
labour, (1971:1-9).

Hammond (1971) posits that a deteiTcnt to consistent growth of the Industrial
Engineering profession was the activities of unqualified practitioners in the field, the
so-called 'efficiency experts', who

tended to give scientific management and

Industrial Engineering a bad name by association, (1971:1-9). Hammond (1971)
further expands that the so-called 'efficiency experts' were ill-prepared and poorly
disciplined, that they were prone to recommend standard rate cutting, not because of
the inherent characteristics of the task being studied, but to effect cost savings for
management, and that these and other unscientific, if not unethical, practices cast a
pall over the Industrial Engineering profession which took some time to dissipate,
(1971:1-9). Hammond (1971) maintains that "today's Industrial Engineer, with a rich
background of technical and scientific knowledge, bears no resemblance to the
"efficiency expert" of yesteryear", (1971:1 -9).
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Hammond (1971) describes the report Waste in Industry, published in

1921, and

produced under the auspices of the American Engineering Council of the Federated
American Engineering Societies as "one of the significant reports of the era", and
states that this report was a study of inefficiency in six types of industry, involving
information from more than 200 manufacturing plants in the selected fields of study,
and which indicated that little real progress had been made in the application of
scientific management methods between the publication of Taylor's book, Principles
of Scientific Management, in 1911 and the issuance of the report in 1921.", (1971:19).

Hammond (1971) notes that the great depression made management extremely cost
conscious and created an environment in which Industrial Engineering principles and
techniques were given serious consideration and fairly widespread application,
(1971:1 -9). Hammond (1971) further notes that impressive research on the production
and attitudes of workers was carried on over a twelve-year period in the Hawthorne
Works of the Western Electric Company, terminating in the early Thirties, (1971:1-9).

Hammond (1971) states that when the impact of World War II was beginning to be
felt in terms of increased industrial production, a further stimulus was provided to
Industrial Engineering precepts and practices, (1971:1 -9). Hammond (1971) maintains
that trade unionism grew extensively in the 1930s, and workers felt less fear of rate
cutting, more awareness of their ability to seek redress for incorrect wage rates, and
this resulted in less resistance to the Industrial Engineering movement, (1971:1-9).
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Hammond (1971) describes how concurrently, "the methods study advocates and the
time study advocates, who earlier had pictured themselves as being opposed in
viewpoint, began to consider themselves in the same profession.", (1971:1 -9).

According to Hammond (1971), in 1932, Allan H. Mogensen published Common
Sense Applied to Motion and Time Study, which related primarily to work
simplification, (1971:1-9). Hammond (1971) states that in Common Sense Applied to
Motion and Time Study, Mogensen stresses the concepts of motion study through
work simplification - the thesis being simply that the people who know any job best
are the workers doing that Job, (2001:1-8). Hammond (1971) cites Mogensen as
maintaining that if the workers are trained in the steps necessary to analyze and
challenge the work they are doing, then they are also the ones most likely to
implement improvements, and that Mogensen's approach was to train key people in
manufacturing plants at his Lake Placid Work Simplification Conferences so that they
could in turn conduct similar training in their own plants for managers and workers,
(2001:1-8). Hammond (1971) maintains that Mogensen's concept of taking motion
study training directly to the workers through the work simplification programmes
was a tremendous boon to the war production effort during World War II, (2001:1-8).

According to Hammond (1971), wage and salary plans are closely tied to work
measurement, methods work, motion and time study, and setting of standard rates,
and they have always played an important role in Industrial Engineering, (1971:1-10).
Hammond (1971) further states that much Industrial Engineering effort is focused on
incentive programmes aimed at increasing worker productivity and at adequate
compensation to the worker for that increase, (1971:1-10).
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Hammond notes that job analysis and job evaluation, as well as merit rating of
individuals and wage administration, became activities in which Industrial Engineers
naturally had a great deal of interest, (1971:1 -10).

Hammond (1971) states that there has always been a continuing need in industrial
plants to obtain and locate properly in the plant the necessary equipment, to maintain
the equipment in good w'orking order, to replace it with new and better equipment at
the appropriate time, to adapt to new space and industry techniques and these
activities fall under the general name of plant facilities, a function in which Industrial
Engineers have been very active, (1971:1-10). Hammond (1971) also states that the
functions of plant location and tool and gauge design should also be placed in the
plant facilities category, (1971:1 -10).

Hammond (1971) maintains that another field for the Industrial Engineer has been the
design and implementation of control procedures, (1971:1 -10). Hammond (1971) hold
that mass production and production line techniques called for planning and
scheduling and better materials and inventory control systems, and that tools for
maintaining control, such as the Gannt chart and flow charts, were devised, (1971:110).

Hammond (1971) asserts that interchangeable parts called for quality controls to
ensure that replacement parts would work, (1971:1 -10).

Hammond (1971) cites Morley H. Mathewson in the second edition of the Industrial
Engineering Handbook, as summarising the traditional Industrial Engineering

functions under the following general headings: 1. Methods engineering - operations
analysis, motion study, material handling, production planning, safety and
standardization 2. Work measurement - time study, predetermined elemental time
standards 3. Control determination - production control, inventory control, quality
control, cost control, and budgetary control 4. Wage and job evaluation - wage
incentives, profit sharing, job evaluation, merit rating, wage and salary administration
5. Plant facilities and design - plant layout, equipment procurement and replacement,
product design, tool and gauge design. This listing covers the main activities of
Industrial Engineering practiced widely in the period before World War H", (1971:110).

Hammond (1971) describes the development of Predetermined Time Standards (PTS)
and states that before 1940 most of the effort in the methods field had been corrective,
that after 1940 the thinking turned to prevention and that the PTS concept involved
studying methods before they were put into effect, rather than after, in terms of design
of work, (1971:1-10). Hammond (1971) states that many modern Industrial
Engineering techniques had their genesis during the period 1940 to 1946, including:
Predetermined Time Standards, value engineering, and systems analysis, (1971:1-11).

Hammond (1971) posits that one of the fascinating products of World War II was the
activity that came to be known as operations research, (1971:1-11). Hammond (1971)
describes operations research as the process of applying statistical and higher
mathematical techniques to the solution of real world problems, (1971:1-11).
Hammond (1971) argues that ideally operations research utilises a team approach to
problem solving, where individuals of differing backgrounds and knowledge pool
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their abilities, and that the Industrial Engineer, with his broad knowledge of business
and industry operations, and his schooling in higher mathematics, fits admirably in
many operations research team efforts, (1971:1 -11).

Hammond (1971) states that after World War II a highly significant era in the
development of Industrial Engineering began, where

the pace of technology

development called for the increasing use of Industrial Engineering in many fields of
endeavour, resulting in an unprecedented demand for people with training in the
Industrial Engineering discipline, (1971:1-12). Hammond (1971) identifies six
significant Industrial Engineering activities and techniques which were widely used in
the post World War II era: 1. Industrial Engineering and the computer, 2. The
development of systems analysis and design, 3. The application of mathematical and
statistical tools, 4. Network planning techniques and their application, 5. Value
engineering, 6. Behavioural science and human factors, (1971:1-12). Hammond
(1971) states that the first separate departments of Industrial Engineering were
established at Pennsylvania State University and at Syracuse University, (1971:1 -15).

Hammond (1971) states that by 1960, there were 74 schools offering curricula in
Industrial Engineering and that by 1968 the number of schools offering Industrial
Engineering curricula had grown to 126, (1971:1-15). Hammond (1971) states that in
Canada, Europe, Eatin America, and Australia, Industrial Engineering curricula had
developed which involved many of the same courses taught in the United States,
although the programmes sometimes were called by names other than Industrial
Engineering, (1971:1 -16).

Connarroe (1971) cites the results of a survey conducted among members of the
Industrial Engineering profession in eooperation with the American Institute of
Industrial Engineers, stating "the 'typical' Industrial Engineer holds the following
views; (1) that the Industrial Engineering profession is based on eertain standard
techniques (time study, operation analysis, and the like), and that these techniques will
never be outmoded by the newer, more sophistieated techniques that have recently
been developed; (2) that the Industrial Engineer is not yet aceepted as a fully
professional engineer by top eorporate management; (3) that many members of his
profession limit themselves to a somewhat narrow and shortsighted interpretation of
their work and functions; (4) that the human relations problems that stem from
Industrial Engineering will be solved in the future, although they have not been
handled too successfully in the past; (5) that the Industrial Engineering profession as a
whole is due for some fresh new thinking", (1971:1 -16).

2:7

Industrial Engineering Origins of Lean

Groover (2007) states that the person credited with developing the Toyota Production
System was Taiiehi Ohno (1912-1990), an engineer and exeeutive at Toyota Motors,
(2007:514). Aecording to Denis (2007), Ohno repeatedly eited his debt to Taylor’s
methods (Denis, 2007:9). Ohno (1988) states that after World War II the United States
influenced Japan greatly in many ways, that Ameriean cultural attitudes beeame fairly
common nation-wide, that a great number of American business management
techniques were also studied and discussed, that for example, Japanese businesses
earefully studied Industrial Engineering (IE), (Ohno, 1988:71). Ohno (1988) diseusses
the difference between traditional IE and the Toyota system and argues that Toyotastyle IE is mokeru or profit-making IE, known as MIE. Ohno (1988), maintains that

unless IE results in eost reduetion and profit increases, it is meaningless, (Ohno,
1988:71).

2:8 The Toyota Production System
According to Keegan & Lynch (1995), Dr Richard Schonberger coined the phrase
World Class Manufacturing to describe the Toyota Production System which he
observed in Japan, (1995:3-4).

Schonberger (1986) posits "Stock market crashes,

political assassinations, declarations of war, and oil shocks are the sorts of events that
trigger social or economical upheavals. Dawning awareness, on the other hand, tends
to usher in modest change instead of upheaval. What I am bent on describing is a
dawning awareness that came on with a rush and triggered an upheaval. The upheaval
is occurring in the industrial sector, and the title of this book. World Class
Manufacturing, is what the upheaval is about" (1986:vii). Schonberger (1986) states

that public awareness of industrial decline was marked by numerous reports in the
popular and business press in the late 1970s and early 1980s. Those accounts mainly
concerned losses of markets, plant closings, and people thrown out of work. The
blame for the decline was not carefully fixed. Today the many companies that have
made a resolution to become world-class manufacturers are blaming themselves.
Their managers, their engineers, their technicians, their staff experts, and their
supervisors went about their jobs under mistaken notions of how a manufacturing
enterprise ought to operate (1986:vii). Schonberger (1986) argues that the "labor
unions must shoulder some of the blame for worsening competitive positions, but
today's industrial leaders are far less apt to use labor as the scapegoat. The enlightened
view is: If there were labor problems, what did management do wrong? And how can
management improve itself to create good relationships with labor? The answer is not
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to be nice, not to trust each other, but to find grounds for mutual gain" (I986:vii).
Sehonberger (1986) maintains that the manufacturing upheaval is worldwide, and it
comes in response to Japan's post-World War II industrial recovery and ascendancy
(I986:viii). Sehonberger (1986) states that "We took the trouble to visit Japan to see
and study. We saw that Japanese manufacturers are not given to quarrelling with their
unions, their suppliers, and their regulators. The four seemed like parties to a
partnership" (I986:viii). Sehonberger (1986) explains the "More probing study-mostly
by savvy visitors from our biggest manufacturers-found vastly better quality and
much tighter controls on waste. Surprisingly those were achieved with far fewer
inspectors and controllers" (1986:viii). Sehonberger (1986), states that W. Edwards
Deming, Joseph Juran, and Armand Feigenbaum were influential in Japan's quality
movement years before and "those three gentlemen's wisdom finally became valued in
the rest of the world as well" (1986: ix). Sehonberger (1986) refers to Taiiehi Ohno as
"one of the masterminds behind just-in-time at Toyota" (1986:49). Sehonberger
(1986) argues that the message learned and then told was that Japanese success is not
culture-based. Its basis is a quite different set of concepts, principles, policies, and
techniques for managing and operating a manufacturing enterprise (1986:ix).
Sehonberger (1986), states that the goal of World Class Manufacturing is "continual
and rapid improvement" (1986: 2). Sehonberger (1986) contends that the four prime
World Class Manufacturing pursuits are total quality control, just-in-time, total
preventive maintenance, and employee involvement. As candidates for single-issue
management, the last two, TPM and El, are easily disposed of Employee involvement
has not meant salvation to the thousands of companies that mounted El campaigns under a variety of names. El is likely to pay big dividends when its object has
something to do with customer needs. When left up in the air, however, El can just as
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well be self-serving or even destruetive. An employee group eould, for example,
spend its time trying to figure out how to hold down the production pace (1986:201).
According to Schonberger (2008), the Toyota Production System is a large set of
basic process improvement concepts (2008:100). Womack et a/., (2007) state that it
took Eiji Toyoda and Ohno more than twenty years of relentless effort to fully
implement the full set of Toyota system ideas-including just-in-time-within the
Toyota supply chain, and in the end they succeeded, with extraordinary consequences
for productivity, product quality, and responsiveness to changing market demand,
(2007:62). Schonberger (1986), speaking about World Class Manufacturing, states
that in "the 1950s through the 1970s, running manufacturing companies became
gentlemen's work. Decisions and policies were made by people twice and thrice
removed from the manufacturing arena. Authority was in the hands of staff people
who sifted data from other staff people. Venturing out into the plant was, well,
venturing. It was prudent to stick around offices and conference rooms. Excitement in
industry was confined to high-tech R&D. Manufacturing was stagnant, (1986:1).
Schonberger (1986), posits that before World Class Manufacturing that managers
"thought in terms of tradeoffs" (1986:2). Schonberger (1986), further states "How
quickly things change. While the changes have scarcely touched small companies, the
well known manufacturers are caught up in a revival, renewal, recovery, and
renaissance. A popular term among those caught up is world-class manufacturing or a
term like it. World-class manufacturing may sound like Madison Avenue hyperbole,
but it is not. The term nicely captures the breadth and the essence of fundamental
changes taking place in larger industrial enterprises. A full range of elements of
production are affected: management of quality, job classifications, labor relations,
training, staff support, sourcing, supplier and customer relations, product design, plant
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organization, scheduling, inventory management, transport, handling, equipment
selection, equipment maintenance, the product line, the accounting system, the role of
the computer, automation, and others", (1986:1). Schonberger (1986), states that there
was a "reseeding going on, and there seems to be a single year that could be called the
turning point: the year 1980. In that year a few North American companies (and
perhaps some in Europe) began overhauling their manufacturing apparatus. Those
first WCM thrusts followed two parallel paths. One was the quality path, and the other
was the just-in-time (JIT) production path" (1986:3). Schonberger (1986) maintains
that there "must be massive involvement in the minute-minute problems that operators
face on the shop floor. Alteration of the "organization of production," as P.eich put it,
is the issue. How to do it has become crystal clear. The Jobs of everyone in the factory
must be changed. Most of the line Jobs were direct labour (operator or assembler),
nothing more nor less. The new line Jobs are direct labour plus a variety of indirect
duties - like preventative maintenance - plus some activities that have always been
done by managers and staff speeialists. 1 refer to data reeording, data analysis, and
problem-solving” (1986:18). Schonberger (1986) argues that El, meaning employee
involvement, has become, in Just the last two or three years, big industry's version of a
household word. Surely in many cases the name has changed but the thrust has not.
For all those companies that have their operators doing statistical process control,
involvement is a reality. Before SPC, inspectors are in charge of quality; afterward,
the operators have that responsibility. Taking measurements and plotting results on
SPC charts at half-hour intervals means operators are in on the improvement effort all
day long. The same holds true when operators have the authority to stop and slow
down production lines, to hit the red or yellow light switches, and to discuss causal
data and work out ideas for improvement. (1986:36). Schonberger (1986) posits that
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solving "problems, continually and rapidly, is everyone's business" (1986:39).
Schonberger (1986) states that the first World Class Manufacturing thrusts followed
two parallel paths - one was the quality path, and the other was the just-in-time (JIT)
production

path (1986:3).

Schonberger (1986)

concludes

that "World-class

manufacturing puts line operators and assemblers in the driver's seat and thereby puts
latent talents and potential to use", and that in "the JIT concept, Job titles mean little,
and responsibilities blur" (1986:40). Pound et a/., (2014) points out that many
managers read about the almost miraculous results obtained by Toyota and are eager
to put in a similar system and reap the rewards, and they are often disappointed when
they cannot achieve the same results in a few months, not realising that it took Toyota
more than 25 years to perfect the Toyota system, (2014:11).

Groover (2007) states that Ohno visited a U.S. auto plant to learn American
production methods, (2007:514). Groover (2007) states that Ohno found that the car
market in Japan was much smaller than its U.S. counterpart, so a Japanese plant could
not afford the large production runs and huge work-in-proeess inventories that were
common in the United States, (2007:514).

Pound et al., (2014) point out that Ohno and Shigeo Shingo rejected the notion that
the mass production practices of their day were the best practices possible, and that
instead of seeking to find the optimal lot size for a given setup time, they sought to
reduce setup times until the optimal size was one, and that "one-piece-tJow" became a
hallmark of the Toyota Production System (TPS), and that this idea of focussing on
the details of the environment was applied to such an extent that Toyota's 5S process
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for making an operation clean and organised became an important part of TPS
implementation, (2008; 10).

Groover (2007) states that Ohno knew that Toyota’s plants needed to be more flexible
and also that space was (and is) very precious in Japan, (2007:514). Groover (2007)
states that these conditions, as well as Ohno’s aversion to waste in any fomi (muda,
as the Japanese call it), motivated him to develop some of the basic ideas and
procedures that have come to be known as Lean production, (2007:514).

Pound et aL, (2014) point out that Toyota recognised that controlling work in process
(WIP) with supermarkets (i.e. kanbans) and measuring output (i.e. takt time) worked
better than trying to control output with a schedule and measuring WIP, (2008:10).
Pound et a!., (2014) also point out that Toyota recognised that by allowing line
stoppages for quality problems, the tension created would motivate people to
eliminate the root causes of the line stoppages and thereby require fewer shutdowns
and less makeup time, (2008:12). Groover (2007) states that Ohno and his colleagues
then proceeded to perfect these ideas and procedures over the next several decades,
including just-in-time production and “the kanban system of production control”,
production levelling, setup time reduction, quality circles, and dedicated adherence to
quality control, (2007:514).

Womack et al., (2007) state that one of the most important tenets of the Toyota
Production System is never to vary the work pace and that as efficiencies are
introduced in the factory or design shop, or as the rate of production falls, it is vital to
remove unneeded workers from the system so that the same intensity of work is

25

maintained, and if this is not done the ehallenge of eontinual improvement will be
lost, (2007:266). Pound et <;//.,(2014) maintain that Toyota paid for its quality focus by
paying for more capacity than it actually used, (2014:11).

2:9 Flawed American System
Schonberger (2008) is highly critical of what Schonberger tenns the ‘American
System’ - a term Schonberger uses to collectively describe Taylor’s scientific
management, Eli Whitney’s interchangeable parts, and Ford’s assembly lines - and
refers to it as a ‘Flawed American System’, (2008: 5). Schonberger (2008) criticises
this ‘American System’ on several grounds, namely, that it is founded on
‘reductionist’ rather than ‘integrative’ research, that because of piecemeal analysis,
the system contributes to the rising of functional barriers, or what he calls ‘the silo
syndrome’, that it oversimplifies jobs resulting in the production operative being
siloed also, and that it creates disconnects between linked processes in a way that
fosters large batch processing and large inventories throughout the process, (2008: 56).

2:10 Mass Production
Schonberger (1986) states that Ford has been called the father of mass production
(1986:7). Womack et al., (2007) state that Ford called his innovative system ‘mass
production’, (2007:24). According to Womack et al., (2007), Ford’s development of
complete and consistent interchangeability of parts and the simplicity of attaching
them to each other, was key to making the operation of the first Model T assembly
line feasible in 1908, (2007:24-25). Ford (1922), states that there was only four
constructional units in the car - the power plant, the frame, the front axle, and the rear
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axle and that all of these were easily aecessible and they were designed so that no
speeial skill would be required for their repair or replaeement, (1922:52-53). Ford
(1922), believed in having parts so simple and so inexpensive that expensive hand
repair work would be entirely eliminated, (1922:52-53). Ford (1922), states that the
Model T parts could be made so cheaply that it would be less expensive to buy new
ones than to have old ones repaired, (1922:52-53). Womack et a/., (2007) also state
that many others at the time called Ford’s techniques ‘Fordism’ (2007:300). Womack
et al., (2007)., state "Take Ford's factory practices, add Sloan's marketing and
management techniques, and mix in organized labor's new role in controlling job
assignments and work tasks, and you have mass production in its final mature fomi",
(2007:41).

According to Womack et al., (2007), Ford's mass production line took the idea of the
division of labour to the ultimate extreme, where the assembler had only one task-to
put two nuts on two bolts or perhaps to attach one wheel to each car, and the newly
created professional, the Industrial Engineer, decided how all the parts came together
and Just what each assembler should do, (2007:29). Womack et a!., (2007), assert that
Ford took it as a given that his workers wouldn't volunteer any information on
working conditions-for example, that a tool was malfunctioning-much less suggest
ways to improve the process, and that these functions fell respectively to the foreman
and the Industrial Engineers, who reported their findings and suggestions to higher
levels of management for action, (2007:30). Womack et al., (2007), assert that 1955
was the heyday of mass production and that after that the downhill slide began,
(2007:41). Womack et al., (2007), state that after 1955 the share of the American
market claimed by imports began its steady rise and that the American early
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perfection of mass production could no longer sustain U.S. companies in their leading
positions, (2007:42). Womack el ai, (2007), maintain that a major reason the Big
Three American firms were losing their competitive advantage was that by 1955 mass
production had become commonplace in countries across the world, (2007:42).
Womack et a/., (2007), argue that history could have gone the Americans' way if fuel
prices had continued to fall-as they did for a generation, up until 1973-and if
Americans had continued to demand cars that isolated them from their driving
environment, (2007:45). Womack et al., (2007), posit that the situation of stagnant
mass production in both the United States and Europe might have continued
indefinitely if a new motor industry had not emerged in Japan, (2007:46).

2:11 Origins of the Term "Lean’
According to Murman et a!., (2002), the term ‘Lean production’ was first ‘coined’ by
International Motor Vehicle Program (IMVP) researcher Krafcik, (2002:90). Womack
et a!., (2007) state that Krafcik, an MIT Sloan School of Management graduate, was
the first American engineer employed at the Toyota-General Motors Joint venture,
NUMMI, (2007:3). NUMMI is a synonym used to denote ‘New United Motor
Manufacturing Inc’ (Gomes-Casseres 2009). According to Murman et a/., (2002),
Womack, Jones & Roos were the originators of the widespread use of the word Lean
in their book 'The Machine That Changed the World', first published in 1990,
(Munnan et al., 2002:90).

According to Womack et al., (2007), the term ‘Lean’ is descriptive of the Toyota
Production System, which was developed in Japan (2007: 48j. Womack et al., (2007)
explain how the Toyota Production System which ultimately came to be known as
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Lean production was developed as a workable alternative in Japan to the mass
production system which was in widespread use in Western automotive and other
manufacturing industries at that time (2007: 75). Womack et al., (2007) argue that
Lean production is ‘Lean’ because it uses less of everything compared with mass
production, (2007:11). Bell (2006) argues that the principles of Lean are not new;
many have been around in one form or another for a very long time, (2006:28).

Sehonberger (2008) discusses how the term ‘Lean’ came into widespread use: “The
1980s were the heady days of just-in-time (JIT) and total quality control (TQC). But
Just as what goes up must come down, what’s hot eventually cools off By the late
1980s and into the 1990s, industry was tiring of JIT/TQC. A ready solution was to
change the names. JIT was rejuvenated under the new name. Lean. TQC, based on the
quality sciences, was retitled, and gradually watered down, as total quality
management (TQM), then re-Juiced in the 1990s by black-belt/green-belt pizzazz
under the Six Sigma banner. Whatever the names, several whole industries never did
seriously subscribe to the large set of practices making up the continuous-processimprovement regime”, (2008:1).

Pound et a/., (2014) posit that many truly remarkable innovations morphed into
buzzwords once the use of the computer began to take off in the 1960s, including
manufacturing requirements planning (MRP), followed quickly by the more
encompassing manufacturing resources planning II (MRP II), business resources
planning (BRP), Just in time (JIT), total quality management (TQM), business process
reengineering (BPR), flexible manufacturing system (FMS), the all-encompassing
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enterprise resources planning (ERP) system, Lean and Six Sigma and a host of other
three-letter acronyms (TLAs) and buzzwords, (2014:6).

Pound et a!., (2014) concede however that given the success of Lean and Six Sigma,
they are more like the historic initiatives of the early twentieth century than like the
buzzwords of the 1980s and 1990s, (2014:6).

Pound et a!., (2014) argues that Lean took the best of JIT and combined it with
practical methods such as value stream mapping (VSM) and 5S, (2014:6).

Schonberger (2008) maintains that Lean employs a large set of concepts and tools to
reduce delays and quicken response in all processes - that is fundamental Lean, with
time compression as its main focus, (2008: 47).

Schonberger (2008) describes seven wastes: defects, transport, motion, inventory,
processing, over-production and waiting, (2008:48). Schonberger (2008) maintains
that reducing the seven wastes is a worthy pathway in furthering the golden goals of
Lean, (2008:48).

2:12 Variants of’Lean’ term
Several variants of the Lean term, such as ‘Lean production’ (Mumian et a!., 2002:
90), ‘Lean manufacturing’ (Schonberger 2008:99), ‘Lean thinking’ (Womack et al.,
2007: 296), ‘Lean Enterprise Value’ (Murman et al., 2002), and ‘Lean Six Sigma’,
(Schonberger, 2008) are all in use in business today.
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2:13 Lean production
Murnian et a/., (2002) state that Krafcik used the term ‘Lean production’ to highlight
that it uses less of everything compared with mass production - less human effort in
the factory, less manufacturing space, less investment in tools, and fewer engineering
hours to develop a new product. This makes it possible to produce a greater variety of
higher quality products in less time, (2002:90).

2:14 Lean Enterprise Value
Murman et a/., (2002) use the term “Lean Enterprise Value” to highlight their view of
Lean as centred on the elimination of waste with the goal of ‘creating value’,
(2002:3).

2:15 Lean Thinking
Murman et a!., (2002) discuss the Womack and Jones concept of “Lean Thinking”,
describing it as a way of thinking, and stressing that it was not just about doing work,
(2002:98). Murman et ai, (2002) state that the publication of the Womack and Jones
book ‘Lean Thinking’ elevated the concept of the value stream into the Lean lexicon a borrowing and broadening of the idea of the value chain introduced earlier by
Michael Porter, (2002:98-99). Murman et al., (2002) state that Womack and Jones
presented Lean thinking as an antidote to ‘muda’ (waste), and as a way to convert
‘muda’ into value, (2002:99).

2:16 Lean Six Sigma
Pysdek (2003) defines Six Sigma as a rigorous, focused and highly effective
implementation of proven quality principles and techniques which incorporates
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elements from the work of many quality pioneers and aims for virtually error free
business perfonnanee, (2003:3). Pysdek (2003) states that Six Sigma is a general
approaeh to redueing muda in any environment, a eolleetion of simple and
sophistieated methods for analysis of eomplex eause-and-effeet relationships, and a
means of diseovering opportunities for improvement, (2003:721).
Pysdek (2003) diseusses the eombination of Six Sigma with Lean, (2003:721723). Pound et 6//.,(2014) state that in response to the uneven sueeess of Lean and Six
Sigma efforts. Lean and Six Sigma proponents simply eoneatenate those two
initiatives (Lean Six Sigma) in a continuing search for a comprehensive solution to
achieve business results, (2014:2).
Pysdek (2003) also states that in contrast to Six Sigma, Lean offers a proven,
pre-packaged set of solutions to muda, or waste, (2003:721). Pysdek (2003) states that
since both Six Sigma and Lean address the problem of waste, there is a great deal of
overlap, and that the two approaches should be viewed as complimenting one another,
(2003:721-723). Pysdek (2003) states that: “In my opinion, if you are facing a
situation where Lean solutions can be used, you should not hesitate to implement
Lean. Lean offers tried-and-true solutions to these problems without the need for
Black Belt skills”, (2003:722). Pysdek (2003) also states that: “if you find that Lean
isn’t working because of excessive variability or for other unknown problems, then
use Six Sigma to help identify and address the root causes of the trouble. It’s not a
choice of Six Sigma or Lean, it’s Six Sigma and Lean”, (2003:721-723).

2:17 Development of Industrial Engineering in Ireland
Toomey (2012) states that one of the first companies to embrace Work Study and
Industrial Engineering in Ireland was Bord na Mona, (2012:27). Toomey (2012)
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relates that from “as early as 1948, shortly after its formation, Bord na Mona had
begun to embrace a philosophy of efficiency and Work Measurement. Initially this
involved the use of British consultants who were employed by the company after the
initial start-up in 1947. These consultants were employed to advise on peat production
and incentive schemes. Hand in glove with the work of the consultants went the
training of in-house Work Study men. ” , (2012:27). Toomey (2012) explains that the
organisational focus, if such there was, for the Irish people in the mid-1950s involved
in Work Study, was largely based on the British Work Study Institute, (2012:27).
Toomey (2012) states that Institute of Industrial Engineers was founded in 1955,
when a number of people engaged in Work Study in some of the larger companies in
the Dublin area decided to get together and form a Work Study (Iroup to address
mutual problems and form a support base for each other, (2012:27). Toomey (2012)
explains that in 1956 it was decided to change the name of the Work Study Group to
that of the Irish Work Study Society, (2012:29). Toomey (2012) expands that prior to
the founding of the Irish Work Study Society, people involved in Work Study were
totally reliant on the British Work Study Institute for professional support, (2012:29).
Toomey (2012) states that among those prominently involved in the founding of the
Society was Bobby Law, who was employed as head of Work Study at Arthur
Guinness, and that among the companies represented in the Society in the initial
period were Arthur Guinness, Jacobs, CIE, Bord na Mona, Unidare, Pye and Coillte,
(2012:30). Toomey (2012) states that in “December 1962 a meeting was held at
Hayes’ Hotel in Thurles between a group of Work Study practitioners from the Cork
area and three representatives of the Dublin-based Irish Work Study Society, Seamus
McDennott, Eamon Kelly and Niall McConnell. At this meeting it was agreed that the
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two groups would merge and form themselves into the Irish Work Study Institute,
(2012:31).

Toomey (2012) explains that in 1969 “many of the members felt that the Institute was
too naiTowly focused on the measurement of work to the detriment of other aspects of
productivity and that the remit should be broadened to embrace Industrial Engineering
in a wider sense” , (2012:73). Toomey (2012) explains that “it was at the last meeting
of the Central Council for the outgoing decade, held on November 8*'^ 1969 that the
Institute adopted the change of name from, the Irish Work Study Institute, to that of
the Institute of Industrial Engineers, (2012:78).

Toomey (2012) states that at the Institute of Industrial Engineers Annual Conference
for 1990, one of the most interesting papers presented was one by Frank Gango, of
Packard Electric, who presented a case study relating to how Packard Electric has
turned around its performance by the introduction of JIT or Just In Time Process for
the replenishment of parts on its production lines, and that the philosophy and ethos
around JIT was not simply the introduction of another manufacturing supply process
but the introduction of a total philosophy for the control and supply of materials and
their end use, and that this philosophy delved deeply into many aspects of
manufacturing technology such as preventative maintenance, reduced setup times,
waste elimination and housekeeping and cross training (2012:174). According to
Keegan & Lynch (1995), since 1989, Microsoft in Ireland has been addressing World
Class Manufacturing issues. According to Toomey (2012), in February 1994 Jim
O’Neill visited the Mercedes-Benz manufacturing plant at Stuttgart as part of a
programme initiated by the European Institute of Industrial Engineers. The
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experiences gained during this visit formed the basis for a lecture on World Class
Manufacturing which Jim delivered to the branch (2012:198).

Toomey (2012) states that an Extraordinary General Meeting was convened in March
1995 to give approval to affiliation to the American Institute. All present were in
favour of the motion as were the twenty-five members who voted by proxy,
(2012:208).

Toomey (2012) states that the Institute's Annual Conference of 1999 dealt in detail
with concepts such as TQM, JIT, WCM and SMED and that these concepts were very
much in vogue in industrial Ireland of the late 1990s (2012:219). According to
Toomey (2012), the theme of the Annual Conference of the Irish Institute for 2002
was "Lean Enterprise - Unloeking Potential’, and among the speakers was Professor
Valerie Crute who spoke on ' Organisation, eii/tiire and eultura! ehange required for
the implementation of Lean Enterprise’, Jim Collins, General Manager of Honeywell
Engine Systems and Services who spoke about "Lean — from an Irish Perspeetive’,
Professor Deborah Siefort-Nightengale from the AllE who spoke on "The Road Map
to Lean Enterprise - Theory and Measures of Lean Enterprise’, Noel and Deborah
Nightingale spoke on "Lean Enterprise - Theory in praetiee where theory meets fact’,
and John Ryan MD of Six Sigma Technology Ltd., spoke on "Lean - as a Continuous
Improvement Program and how it can be integrated with other CIPs (2012:233).

Toomey (2012) states that one of the highlights of 2005 was the bringing on stream of
the ‘Lean Technology’ agreement with the Leading Edge Consultancy, and it was
confirmed that 100 people had signed up for the course (2012:246). According to
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Toomey (2012), in 2005 the American Institute of Industrial Engineers (AIIE) was
very interested in the course on ‘Lean Technology’ being run by Leading Edge in
conjunction with the Institute, and the Canadian Institute of Industrial Engineers also
made approaches to their Irish counterparts about running the Leading Edge program,
and the Australian and South African institutes were also very interested in coming on
board (2012:247). Toomey (2012) states that in 2008 a number of ‘Lean’ and ‘Lean
Healthcare’ courses had been held throughout Canada and that the Institute would be
the certifying body, and a course on ‘Lean Linancial Services’ would be launched in
June 2008 and that the Institute would be the certifying body for this course also, and
there were enquiries from the London School of Commerce and Technology, the
Indian Institute of Aeronautical Engineering and from also from Malaysia (2012:247).

2:18 Significance of Productivity in a Lean Environment
Schonberger (1986) argues:
What about productivity? I don't even have it on the list, because surveys keep
showing productivity low on our executives' lists of things important - well
below price of stock, market share, and other items. One could argue that
productivity merits a higher billing, but let's hear what a Sanyo executive says
about it: "I myself am not too concerned over raising productivity, because
our manifacturing system [is aimed at] preventing defective products through
maintenance of strict cpiality control that extends to machinery, jigs, and
fixtures...so that [productivity] will automatically go up. (1986:205).

Toomey (2012) argues:
It would he appropriate, as Ireland approaches a period of deep economic
turmoil, that the dreams and efforts of P J Forestal and Denis Candy to have
Industrial Engineering applied fully and meaningfully in the Irish Public
Sector would again he revisited. The need for real productivity improvements
was never greater and while this applies to all sections of the economy it
especially applies to those sections that studiously avoided the involvement of
Industrial Engineering and Industrial Engineering techniques. Token gestures
towards productivity will no longer suffice. This has been the norm for far too
long, and it behoves politicians and senior civil servants alike to take on hoard
what was attempted nearly forty years ago by farseeing and idealistic men. It
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^vill no longer suffice to make savings at the expense of soft targets while
avoiding the real issues because of strong vested interest and a fear of waking
the 'sleeping dog' (2012:245).

2:19 Supply Chain Management
Womack et ai, (2007), state that assembling the major components into a complete
vehicle, the task of the final assembly plant, accounts for only 15 percent or so of the
total manufacturing process, and that the bulk of the process involves engineering and
fabricating more than 10,000 discrete parts and assembling these into perhaps 100
major components - engines, transmissions, steering gears, suspensions, and so forth,
(2007:57).

Womack et ai, (2007), argue that coordinating the assembly process so that
everything comes together at the right time with high quality and low cost has been a
continuing challenge to the final assembler firms in the auto industry, (2007:57).

Womack et ai, (2007), state that under mass production, the initial intention was to
integrate the entire production system into one huge, bureaucratie command structure,
(2007:57). Womack et ai, (2007), state that the world's mass production assemblers
ended up adopting widely varying degrees of formal integration, ranging from about
25 percent in-house production at small specialist firms, such as Porsche and Saab, to
about 70 percent at General Motors and up to 100 percent at Ford's Rouge plant,
(2007:57). Womack et ai, (2007), argue that even Alfred Sloan's managerial
innovations were unequal to the supply integration task, (2007:57).
Womack et ai, (2007), state that in the 1950s Toyota began to establish a new. Lean
production approach to components supply, (2007:59). Womack et ai, (2007), state
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that the first step of the Toyota component supply system was to organize suppliers
into functional tiers, whatever the legal, formal relation of the supplier to the
assembler, and then different responsibilities were assigned to firms in each tier,
(2007:59).

Womack et al., (2007), state that first tier suppliers were responsible for working as
an integral part of the product development team in developing a new product,
(2007:59). Womack et a/., (2007), state that Toyota encouraged its first tier suppliers
to talk among themselves about ways to improve the design process, and because each
supplier, for the most part, specialized in one type of component and did not compete
in that respect with other suppliers in the group, sharing this information was
comfortable and mutually beneficial, (2007:60).

Womack et al., (2007), state that while Toyota did not wish to vertically integrate its
suppliers into a single, large bureaucracy, neither did it wish to deintegrate them into
completely independent companies with only a marketplace relationship, (2007:60).

Womack et al, (2007), state that Toyota spun its in-house supply operations off into
quasi-independent first tier supplier companies in which Toyota retained a fraction of
the equity and developed similar relationships with other suppliers who had been
completely independent, (2007:60). Womack et a/., (2007), state that Ohno developed
a new way to coordinate the flow of parts within the supply system on a day-to-day
basis, the famous just-in-time system, called kanban at Toyota, (2007:60). Womack et
al., (2007), state that the Just-in-time idea was enormously difficult to implement in

practice because it eliminated practically all inventories and meant that when one
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small part of the vast production system failed, the whole system came to stop,
(2007:60).

Womack et a/., (2007), state that, in Ohno's view, the fact that failure of a part in the
Toyota system meant that the whole system came to a stop, was precisely the power
of Ohno's idea-it removed all safety nets and focused every member of the vast
production process on anticipating problems before they became serious enough to
stop everything, (2007:60). Womack et cil., (2007), argue that, when Eji Toyoda and
Ohno succeeded in fully implementing the Toyota supply chain, there were
extraordinary consequences for productivity, product quality, and responsiveness to
changing market demand, and the Lean supply chain became a major strength of the
Lean production system, (2007:60).

2:20 Professional IE and Lean
Womack et a!., (2007), argue that, the process of engineering a manufactured object
as complex as today's motor vehicle demands enormous effort from large numbers of
people with a broad range of skills, (2007:62). Womack et uL, (2007), state that, mass
production companies try to solve the engineering complexity problem by finely
dividing labour among many engineers with very specific skills, (2007:62). Womack
et al., (2007), argue that, the weaknesses of the system of divided labour were easy to
see and mass production companies over the years tried to devise coordination
mechanisms such as product development teams whose members still reported to the
senior executive of their individual technical specialities, (2007:62).
Womack et al., (2007), state that, career paths in most Western firms still followed a
constricted progression through their technical departments: junior piston engineer to
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senior piston engineer, and the junior drive-train engineer to senior drive-train
engineer, and so forth, (2007:62-63). Schonberger (1986) eoncludes that in the JIT
concept. Job titles mean little and responsibilities blur (1986:40). Schonberger (1986)
maintains that simplicity in production is contagious, and it has leverage effects on
support staff (1986:41). Womack et al., (2007), argue that, in the constricted career
path progression scenario, one "might someday hope to reach the position of chief
product engineer, the level at which disagreements among product engineers,
manufacturing-process engineers, and Industrial Engineers in the plants were worked
out, (2007:63).

Womack et al., (2007), state that, Ohno and Toyoda, by contrast to the approach of
Western firms, decided early on that product engineering inherently encompassed
both process and Industrial Engineering, and they formed teams with strong leaders
that contained all the relevant expertise, and career paths were structured so that
rewards went to strong team players rather than to those displaying genius in a single
area of product, process, or Industrial Engineering, but without regard to their
function as a team, (2007:63). Womack et a/., (2007), posit that the consequence of
Ohno and Toyoda's approach to Lean engineering was a dramatic leap in productivity,
product quality, and responsiveness to changing consumer demand, (2007:63).

Womack et al., (2007) state in the Afterword 2000 chapter of the 2007 edition of The
Machine that Changed the World, that "we now know that Toyota is a much more
functional company than we had realized in terms of career paths. Most professionals
work through their careers in one speciality, just as in a traditional mass-production
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organization. The difference is not in the career paths but in the management of the
horizontal connectivity across the different functions", (2007:291).

Womack et al., (2007) cite that Ohno noted "Without standards there can be no
kaizen, (2007:290). Womack et al., (2007) argue that the work process itself must be
absolutely standardised by managers, and by manufacturing and Industrial Engineers
as well, before a work team can have any hope of improving it, and that
standardisation in this context means creating a precise and commonly understood
way to conduct every essential step in every process, (2007:290).
Schonberger (1986) maintains that many people, especially staff but also line, owe
their current jobs to the wastes and delays in the plant. Other staff groups deal more
with direct materials, direct labor, and equipment - the value-added element of
product cost - than with fussing over wastes and delays. They include: Industrial
Engineering, purchasing, manufacturing engineering, and design engineering. WCM
may not reduce their numbers. Instead the leverage comes from bringing staff people
together and from working with, rather than apart from, the producers on the line
(1986:45). Schonberger (1986) argues that Industrial Engineering (IE) is responsible
for work study. Any factory operative or supervisor also can and should perform work
study. Flow charting and timing techniques, plus sets of principles and checklists are
easily taught to factory people (1986:45). Schonberger (1986) contends that in the
1950s work simplification programs were popular in many companies, and the
programs began with Industrial Engineers teaching work study techniques to factory
operatives. Some of these programs are still around, or have been resurrected, and "1
understand that Alan Mogensen, the person who inaugurated work simplification
training many years ago, still offers that training" (1986:45). Schonberger (1986)
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states that these days the most important type of work study is on setup and
changeover time reduction (1986:46). Schonberger (1986) posits that Industrial
Engineers (lEs) should "focus on training operators to lead their own setup projects"
(1986:46). Schonberger (1986) argues that shop floor involvement in work study
means that much more Industrial Engineering will get done than if the IE department
alone is doing it (1986:46). Schonberger (1986) contends that shop floor involvement
"allows the degreed lEs to spend more of their time on oversight as well as on
broader, more complex studies, since the factory floor people will focus on the
narrower problems" (1986:46). Schonberger (1986) maintains that a key WCM
element is for everyone's Job to include uncovering and recording problems and
process variation, and then trying to diagnose and solve the problems. Work study by any name - therefore is a natural element of WCM (1986:46).

2:21 Emerging Developments

Pound et c//.,(2014) argue that typical management efforts currently lack any
comprehensive, practical science and are almost always hit or miss, (2014:1). Pound
et c//.,(2014) suggest that while it seems clear that although Ohno and Shingo never
described the Toyota Production System in scientific terms, they understood the
behaviour of production systems at a very basic level, (2014:11). Pound et (://.,(2014)
further hold that managers don't have a practical understanding of the underlying
natural behaviour of the operations they are trying to manage, (2014:1).

Pound et c//.,(2014) cite a recent Wall Street Journal article as indicating that 60
percent of Six Sigma projects did not yield the expected benefits, and that the record
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for Lean is worse, with only 2 pereent of projects achieving their anticipated results,
and Pound el a/, suggest that the low hit rate for Lean projects may be due in part, to
the huge number of kaisen events (i.e. improvement projects) that are attempted by
many companies, and that another reason is that Lean promotes improvement by
imitation, and that managers do not understand how the TPS works, only for Toyota,
and then they apply it to a business very different from Toyota's, and it does not
always fit, (2014; 15).

Pound el a!., (2014) argue that while many people understand the basic relations of
accounting and finance, too few similarly understand basic relations found in
production and the supply chain, and that this lack of basic understanding results in
much confusion, which Pound et al. call Newton’s third law of experts'. For every
expert, there is an equal and opposite expert, (2014:16). Pound et c//.,(2014) contrast
the definitions of Pull given by the Lean Enterprise Institute (LEI) and the American
Production and Inventory Control Society, and argue that both organisations appear
confused regarding the science underlying what they label as a pull system, (2014:17).

Pound et al., (2014) posit that forward thinking managers use factory physics science
to cut through the clutter and confusion of competing options, (2014:1). Pound et al.,
(2014) claim that use of factory physics advances management and performance
because it objectively describes what will work for managers and what will not,
(2014:1). Pound et ^7/.,(2014) argue that the practical factory physics approach helps
managers decide whether and when to use the excellent Lean, Six Sigma, and Theory
of Constraints operations tools to drive company business strategy implementation
while predictably and repeatedly achieving their business goals, (2014; 1).
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Pound et c//.,(2014) assert that Lean proponents promote the Toyota Production
System and its tenets in the vein of an operations theology, that Six Sigma proponents
insist on the rigourous statistical analysis required to identify and root out variability,
while Theory of Constraints adherents continue to focus on bottlenecks, (2014:2).

Pound et c//.,(2014) claim that the academic community, and Industrial Engineering in
particular, has lost its way, (2014:2). Pound et r//.,(2014) argue that many curricula
teach the Lean and Six Sigma approaches but are following industry rather than
leading, (2014:2).

Pound et c//.,(2014) point out that Hopp and Spearman surveyed the Industrial
Engineering field in the 1980s and found that most of the field was too deep and
technical- operations research- or too unstructured and smacking of folklore continuous improvement zealotry - to be of good, sustainable use to manufacturing,
service, and supply chain executives, and that in consequence of this, Hopp and
Spearman set out to describe a fundamental, practical science of operations in a
manner that would be useful to executives leading operations in support of a
business's marketing and financial goals, (2014:2). Pound et c//.,(2014) claim that one
executive attending a nascent Hopp and Spearman training session observed "This is
like physics of the factory," and the name Factory Physics stuck, (2014:3).

Pound et r//.,(2014) argue that the factory physics framework shows that vague
strategies such as "Eliminate waste" and "Reduce variability" are so general as to be
nearly useless - except for companies that have done little or nothing for operations
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improvement, and that in the case of companies just starting their journey to
systematically improve performance, there's usually so much waste and variability
that merely focusing an organisation's attention on those issues will generate good
results, (2014:3). Pound et c//.,(2014) posit that beyond initial Lean and Six Sigma
application efforts, limited practical understanding of the factory physics science of
operations often produces tremendous wasted effort and uneven results, (2014:3).

Pound el <y/.,(2014) argue that the high complexity of most manufacturing and supply
chain operations cannot be handled effectively with simple Lean techniques such as
value stream mapping or 5S, (2014:3).

Pound et r//.,(2014) claim that the strength of the factory physics approach is that it is
based in science and it is not "initiative by imitation" or something managers think
they might try because a friend, or colleague, or an industry analyst said that it worked
somewhere else, (2014:4).
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Chapter 3:0 - Methodology

This chapter describes the methodology used to collect the research data. Saunders et
a!., (2012), define methodology as the theory of how research should be undertaken,
including the theoretical and philosophical assumptions upon which research is based
and the implications of these for the method or methods adopted, (2012:674). This
chapter is a description of the research journey involved in the project, and the
researcher’s experiences and reflections along the way. The research strategy, method,
and approach chosen to conduct this study are explained and the chapter also includes
a description of how the data was collected.

3:1 Rationale for the research approach taken
An inductive approach has been taken to the work. Saunders et al., (2012), define an
inductive approach as a research approach involving the development of theory as a
result of the observation of empirical data, (2012:672). An inductive approach is
adopted to get a better appreciation of what is currently happening in the subject areas
of Industrial Engineering and of Lean in Ireland, and particularly in order to better
understand the nature of the interrelationship between the two. The task is then to
analyse and make sense of data eollected. The result of the analysis is the formulation
of a theory, or conceptual framework, which Industrial Engineers and Lean
practitioners can use to better understand the demands of their work environment and
for future guidance in the pursuit of their objectives. Developing such an
understanding is a major strength of the inductive approach to research. Use of the
induetive approaeh also permits the development of alternative explanations of what
is going on. It is also expected to accommodate a better understanding of contextual
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issues in the Industrial Engineering\Lean areas of operation. A qualitative research
strategy has been adopted for this research. Bryman & Bell (2006), define qualitative
research as research that usually emphasises words rather than quantification in the
collection and analysis of data, (2006:573). Patton (2002, argues that qualitative
enquiry is especially powerful as a source of grounded theory, theory that is
inductively generated from fieldwork, that is theory that emerges from the researchers
observ'ations and interviews of in the real world rather than in the laboratory of the
Academy, (2002:11).

3:2 Interviews
This study utilised primary data. Easterby-Smith et ciL, (2012) define primary data as
new information that is collected directly by the researcher, (2012:344). EasterbySmith et a/., (2012) argue that the value of primary data is that it can lead to new
insights and greater confidence in the outcomes of the research, (2012:12). The
primary data for this research was collected by means of a series of semi structured
interviews. Saunders et ai, (2012), define a semi structured interview as a wide
ranging category of interview in which the interviewer commences with a set of
interview themes, but is prepared to vary the order in which questions are asked to ask
new questions in the context of the research situation, (2012:681).

These interviews constitute qualitative data as distinct from quantitive data. Saunders
et a!., (2012), define qualitative data as non-numerical data or data that have not been
quantified, (2012:678). Saunders et a!., (2012), define quantitive data as numerical
data or data that have been quantified, (2012:679). The qualitative data approach was
chosen in this study because the researcher needed to make sense of subjective and
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socially constructed meanings expressed by interviewees and also because qualitative
data were likely to be much richer and fuller and provide an opportunity to more fully
explore and understand emerging developments, or trends around Industrial
Engineering and Lean.

Semi-structured interviews were used in order to understand the relationships between
the various factors in the Industrial Engineering and Lean operating environment in
Ireland. They also provided the researcher with “the opportunity to ‘probe’ answers,
where it was necessary for interviewees to elaborate on responses. Semi-structured
interviews can also lead the discussion into areas that were not previously considered
but which were significant for a better understanding of issues around Industrial
Engineering and Lean. The interviews also enabled interviewees to be able to hear
themselves ‘thinking aloud’ and to reflect on things they may not have considered
previously. The overall objective of the interviews was to collect a rich and detailed
set of data for analysis.

Before any interviews were conducted an interview guide was drawn up. This
consisted of a series of twelve themes, or questions centred around developments in
Industrial Engineering and Lean and the interface, or interplay between them. (See
Appendix 1 - Interview Guide).

A list of preferred potential interviewees was then drawn up. These people were
managers. Industrial Engineers, Lean practitioners, continuous improvement
specialists, academics and others. They were selected on the basis that they would
each bring different perspectives and ideas to the research.
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These potential interviewees were then approached and asked to participate in the
study. It was anticipated that there would be a reluctance to participate by some of
these people. The researcher believed that if enough people were asked, the required
nine interviewees could be recruited - allowing for the expectation of some refusals,
and the requirement for adherence to the projects finish deadline date.

The response was much better than expected. Everyone that was asked agreed to
participate, much to the researcher’s surprise. There were no refusals. A total of
eleven people agreed to be interviewed. This was an excellent response rate, totally
unexpected, but it added considerably to the sample size, the richness of the data, and
the subsequent analysis task.

A pilot test was initially conducted to refine the questionnaire to ensure that the
interviewees would not have problems in answering any of the questions and that
there would be no problems recording the data.

It veas planned at the outset to audio record the interviews. However, the researcher
expected at least some interviewee resistance to being recorded. It was planned to
accommodate any objections of this nature by note taking during the interviews. In
such an event, it was expected that interviews would take much longer to complete as
it v/as felt that much of what was said would have to be repeated to facilitate accurate
noie taking. Therefore, at the beginning of the pilot interview and each of the
sul:sequent interviews, interviewees were asked if they minded the interview being
recarded on tape. Surprisingly, again there were no objections. All of the people
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interviewed were most eooperative - without exeeption. This made the interview
process much easier than originally anticipated.

The pilot interview was recorded using a dictation tape recorder, and was conducted
in a quiet conference room at the interviewee’s workplace. The first interview went
well. The interviewee had no problems understanding or answering any of the
questions. This was the first time the researcher ever conducted a taped interview. The
subsequent translation was difficult. The researcher had not appreciated the difference
between the spoken and written words until the first transcription was attempted.
There was also a considerable learning curve effect involved. Background noise on
the tape was a particular problem when trying to understand what the interviewee was
saying.

The second interview was also audio recorded using the same tape recorder. The
interview itself was conducted as successfully as the first interview was, and there
were no problems. However, the subsequent transcription proved extremely difficult
because of the fact that the second interviewee was quietly spoken, and playback and
transcription of what he said was often much more difficult than it was with the first
interview. Moreover, the researcher, not being familiar with technology being used,
belatedly realised that the small dictation tape recorder in question should have been
held up close to the interviewee’s face during the recording. This particular apparatus
is more typically used for dictating letters to a personal secretary. The researcher had
never used such a device before, and was not aware of this at the time.
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The tape reeorder problem was resolved for the third interview. The older tape
reeorder, used for the first two interviews, was replaeed by a Smart phone app. This
was much more satisfactory. It was simply placed on the table near the interviewee to
record the interview. It did not need to be held in the hand by anyone. Additionally,
there was little or no background noise problem. This device also had the advantage
that it did not use tapes, which made storage and subsequent retrieval, playback and
transcription of interview recordings much simpler. It was therefore used for the
remainder of the interviews, and there were no technical problems with any of these.

Interviews had to be conducted of necessity at a time and in a location suitable to the
interviewees. This necessitated considerable travelling. It also meant that some of the
interviews were conducted in noisier environments than those that were conducted in
conference rooms. The researcher tried to avoid this as much as possible, but it was
not always feasible. There was some background noise for some of these interviews,
but it was not significant enough to prevent accurate transcription subsequently.
Problems were also encountered scheduling interviews to fit in with respondents’
summer vacations, and at the same time conforming to the overall project deadline
date.

The first and second interviews were conducted in a passive way in that the
interviewer simply asked a question, listened to, and recorded the response of the
interviewee, and did not probe nearly as much as in later interviews. Subsequent to
that first interview the need for deeper probing became quite apparent, as it was
thought that interviewees’ opinions and attitudes to certain specific issues needed to
be elucidated.
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It also became apparent to the researcher that this deeper probing resulted in longer
interview times, and added considerably to the resulting transcription and analysis
work involved. As the same time it was felt that it contributed significantly more to
the richness of the information gathered.

As interviews proceeded, different views, and different modes of expression between
different interviewees became apparent. The researcher believes that these
differences are to be expected, and that they add considerably to the richness and
fullness of the information gathered.

Transcribed interviews were then subsequently categorised in line with their
corresponding questions and fully reported in Chapter 4

the ‘findings’ chapter.

One of the interviewees expressed a wish to remain anonymous in subsequent
analysis and preparation of the report. This wish is fully respected and complied with.
However, it was not felt that there was any need to make filenames and\or other
references anonymous in this regard.

The categorisation approach was adopted in the analysis of interviews. The categories
were selected on the basis of alignment with the twelve questions that interviewees
were asked. Units, or chunks of data from interviewee answers to questions were then
assigned to relevant categories. These units, or chunks, were then further refined to
form Chapter 4, the findings.
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The main findings, or major findings, were then selected from Chapter 4 to form the
Chapter 5, Main Findings section. The same categories, mostly aligned with the
interview questions, as were used in chapter 4 were also used in the Chapter 5, Main
Findings section. It should be noted that the interview questions were designed to
expand and enrich the discussion around the main objective of the dissertation, which
was namely to investigate the interrelationship and interactions between Industrial
Engineering and Lean in Irish manufacturing. When answering some of these
questions, some of the interviewees gave answers to specific questions, which were in
effect, part of the answers to other questions. Where this was clearly the case, the
author re-categorised such answer statements to their most appropriate category.

Recommendations for the future, and then recommendations for future research, were
then developed from the main findings. Finally, the Conclusions section was written
on the basis of all the information processed up to that point.

3:3 Limitations of the methodology
In statistical terms, a sample of eleven people is very small, if reliable general
conclusions are to be drawn about the general population from which the sample is
drawn. The question is, if an entirely different sample of individuals were chosen, and
the exact same interview questions asked of each individual, would the responses, and
findings, conclusions and recommendations be the same? Perhaps they would.
Perhaps they would not. There is no way that we can be certain that the same, or a
very similar result, would occur. On the other hand, there are certain recurring themes
that would be very likely to be repeated in a completely independent research study.
One example would probably be that the demand for Industrial Engineers in the jobs
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market has significantly declined. Almost all of the study respondents agreed that this
is the case. A limitation of the current study would be that all but two of the
participants, come from an Industrial Engineering background - even though some of
them are strong Lean practitioners as well. Most of them were selected for the study
on the basis of their knowledge of Industrial Engineering, and of Lean. These people
were able to draw on their own in depth individual expertise and practical experience
of the subject matter. Collectively, their perspective is obviously from the point of
view of Industrial Engineers, and perhaps does not reflect the views of people in the
general population who are engaged in Lean implementations, but who do not come
from an Industrial Engineering background, and would not be able to speak
knowledgeably about Industrial Engineering per se.

3:4 Summary
I'his chapter has presented a description of the methodology used in the research. It is
an account of the research journey undertaken throughout the project. It describes the
rationale for the research approach taken. It explains how the Interview Guide was
prepared and used. It describes the analysis process used. It discusses possible
limitations of the research.
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Chapter 4:0 - Research Findings

This chapter presents the main findings of the data colleeted from the interviews
which were eondueted as part of this study. This study is concerned with examining
the relationship between Industrial Engineering and Lean. The findings and analysis
discussed in this chapter, centre on the objectives stated in Chapter 1. Furthennore,
this chapter is divided into thirteen sections as per the main themes of the researeh
objectives:
The demand for Industrial Engineering
The demand for Lean
Has Lean replaced Industrial Engineering?
Implications of Lean for the Industrial Engineering profession
The relevance of Methods engineering in a Lean environment
The relevance of Standard Times and Standard Performanee benchmarks in a
Lean environment
The impact of Lean on organisational performanee in Ireland
Signifieanee of Produetivity in the eontext of Lean
Emerging developments in Lean and Industrial Engineering
Displaeement of Industrial Engineering by Lean in Ireland
What Industrial Engineering can achieve that Lean eannot, and visa versa
Other relevant observations
The interview process in this study was semi-structured in nature and comprised of
open-ended questions. The open-ended questions were derived from and expanded on
the aims and objeetives of the research as outlined in Chapter 1. These questions were
detailed on an interview guide which was then used as a tool for focusing the
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interview. The interview pool comprised of eleven people who are employed as.
Industrial Engineers, Lean professionals, industry senior executives, industiy
operational executives, and academic professionals.

The results presented in this chapter include direct quotations from the interviewees
who contributed to this current study.

4:1 The Demand for Industrial Engineering
This category examines the demand for conventional or traditional Industrial
Engineering over the past decade. It examines what trends participants see in that
demand, and possible explanations for it.

One participant believes that the demand for traditional Industrial Engineering (IE)
has decreased:

/ think the demandfor traditional Industrial Engineering (IE) has deereased

not only over the last decade, hut probably over the last 15 years.
Tim Byrne
Executive Director, Institute of Industrial Engineers

He believes this is because Industrial Engineering in Ireland is seen to be only
relevant for labour productivity. Newer more automated companies do not perceive
relevance in the core IE skill sets of work measurement and Methods engineering.
The functional boundaries between Industrial Engineering and manufacturing
engineering have blurred considerably, with the result that manufacturing engineers
have taken over some of what was traditionally an Industrial Engineering role.
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Another respondent coneludes that;

the demandfor skills that Industrial Engineers have has increased
substantiallv.
John MeDonough
Consultant Industrial Engineer and Lecturer

The respondent also concludes that traditional Industrial Engineering skills are being
incorporated into what’s now called manufacturing engineering, process engineering,
and other such titles. This is because traditional Industrial Engineering, which is based
principally on work measurement, is not perceived to have moved forward. They do
not understand what Industrial Engineers do, and some understand the ‘Industrial
Engineer’ description to describe simply ‘an engineer who works in heavy industry’.
This constitutes a branding issue.
Another interviewee, who wishes to remain anonymous, believes that the demand for
Industrial Engineering has declined because of the introduction of Lean and that:

how we think about work and quality have changed.
Anonymous

This respondent also believes that:

Managers are always looking for the next big thing. They are looking for
something that they can train their staff in - simplistic processes, easy
language etc. We do Plan Do Check Acts etc. They want something that is
popular and something that everyone else is doing, and they want to he seen to
he doing the right thing.
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Anonymous

Another respondent eoneludes that:

The demand for conventional or traditional Industrial Engineering has
decreased over the past decade.
Donal Nolan
Development Officer, Institute of Industrial Engineers

This respondent points out that the main use of Industrial Engineering in Ireland was
to facilitate the introduction and maintenance of Payment by Result incentive
schemes, which are not used so much now - hence the decline in the perceived
relevance of Industrial Engineering.

Traditional Industrial Engineering techniques tend to be used almost exclusively in
Labour intensive industries and are rarely seen to be useful in more automated
manufacturing plants. Therefore increasing automation contributed to the decline of
Industrial Engineering. Moreover, Industrial Engineering is seen by many people to
be something of a ‘dark art’ that they do not understand.

There has been a general failure to explore other non-incentive scheme uses of
Industrial Engineering. The broader scope of Industrial Engineering has never really
been understood in the majority of Irish companies. When they began to look for
ways of improving their processes, they ultimately discovered Lean which was well
promoted, and seemed to work. It was an easy pick up for people and is now regarded
as a prime tool for process improvement. All the while, managers did not understand
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how pre-existing Industrial Engineering methodologies could be used to achieve
many of the same results.

Another reason for the decline of Industrial Engineering is that the number of
manufacturing industries in Ireland has declined.

When universities and institutes of technology began to develop engineering courses,
Industrial Engineering fell into a sort of‘no man’s land’ between Business Studies
and Engineering faculties, or departments. In some academic establishments it was
classed as Business Studies, while in others it was classed as Engineering.

This respondent would see an Industrial Engineer is a management engineer and
points out that many ‘pure’ engineering people do not see Industrial Engineering as
part of their business.

All of this has contributed to an identity crisis - to confusion and misunderstanding
about what Industrial Engineering is, and how it should be used by businesses
generally.

Another respondent points out:

It is an ever changing, rapidly changing environment, and / cannot see how
Industrial Engineering could stand still.
Michael Grant
Director, Irish Institute of Purchasing & Materials Management
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This respondent, who is not an Industrial Engineer, points out that;

/ (Jon 7 know a whole lot about IncJustrial Engineering except that IncJustrial
Engineers are mainly associated with manufacturing one presumes, and
traditional manufacturing has possibly decreased? Without a doubt
manufacturing has changed into the Lean principles.
Michael Grant
Director, Irish Institute of Purchasing & Materials Management

Another respondent concludes that:

the demand for conventional Industrial Engineering has decreased
significantly over the last ten years,
Jim O’Neill
Senior Industrial Engineer, Lake Region Medical

This respondent believes that the decline in demand is driven by the failure of the
profession to make its relevance to industry and commerce known.

It is stuck in a marketing time warp where its customers are the people who
hire the Industrial Engineers, and they get a lot of confusion as to what
Industrial Engineers actually do. That is down to job description and Job role,
whereas the market far what Industrial Engineers do, which is continuous
improvement has grown phenomenally in particular because of the scale of
American companies in Ireland, and the growth of the medical device and
pharmaceutical section in Ireland.
So the demand for continuous
improvement has increased, whereas the supply through the channel of
Industrial Engineering has decreased largely because of the confusion over
the title and because Lean which is seen as a separate methodology’ is better
understood.
Jim O’Neill
Senior Industrial Engineer, Lake Region Medical
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The respondent also points out that Lean also has issues in its title. The respondent
also concludes that those companies who actually use Industrial Engineering
understand their value once they have them.

Another participant finds that:

/ ’m going to confine myself to the trend in Ireland. I have no doubt that it has
decreased, and decreased significantly.

Jim O’Sullivan
Managing Director, Prime Management Services

This respondent believes that we now have much different type of industry in Ireland,
where the labour content particularly is much lower. This change has acquired
because of the types of business our foreign direct investment incentives attract into
the country. The traditional manual tasks that were being carried out are no longer
there. The decline in the application of Industrial Engineering techniques has
coincided with that. Another reason is the way the Industrial Engineering profession
portrays itself

Another contributor states that manufacturing was the main base for Industrial
Engineering in Ireland. The demand for Industrial Engineering has decreased over the
past decade:

mainly due to outsourcing of manufacturing to lower labour based, higher
productivities abroad and to third world countries.
Danny Vaughan
Consultant Industrial Engineer

Another interviewee believes that the demand for Industrial Engineering has
significantly decreased because of the advent of Lean. This interviewee argues that
the traditional nature of the word ‘industrial’ has not been helpful and that:

When yon ask people what is Industrial Engineering, they talk about time and
motion studies.
Joe Aheme
Managing Director, Leading Edge

The interviewee states that it was a huge loss that the Industrial Engineering
communities and institutes did not take Lean on as a core element of their front line
programmes. He goes on to argue:

But the funny thing about it Dermot is when we do Lean programmes, we have
to streamline. Our best Lean consultants are qualified Industrial Engineers.
Because you still have to observe processes.
Joe Aherne
Managing Director, Leading Edge

The respondent then points out that a lot of the fundamentals of Industrial Engineering
are very much built into the Lean toolkit. This interviewee then states that the biggest
problem with Industrial Engineering has been the actual title itself

Most of the Lean that the Leading Edge Company does at the moment is in non
industrial areas - mainly in service and transaction type environments. Less and less
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of their business is eoming from maniifaeturing industry. The respondent believes that
the reason for this is that in the multinational seetor Lean is pereeived as more and of
a journey, and there is a certain amount of perceived maturity. He goes on to explain
what he means by maturity:

By maturity, / mean that they feel they have the necessary internal skill sets.
Lean has become part of their mode of operation basically. It has become a
standard way of doing things. It is a part of a role. Originally when Lean
started you had Lean champions and Lean coordinators. I think what is
happening now as it matures as a philosophy or technique, or system, it is
becoming more of an integral part of a person’s job.
Joe Aheme
Managing Director, Leading Edge

Individual techniques used in Industrial Engineering are now being applied under the
umbrella of Lean. Industrial Engineering institutes worldwide have lost out because
they did not market and promote themselves.

/ think the title ‘Industrial Engineering' is a fundamental reason for the
decline.

Joe Aherne
Managing Director, Leading Edge
The respondent goes on to state:

We are a consulting company in four countries and 80% of our Lean is now
in services and transaction type as opposed to manufacturing environments. If
you think about it, we have used the Institute of Industrial Engineering in
Ireland to qualify and certify our programmes. However now when you are
talking to hanks and call centres and you say that the qualification is from the
Institute of Industrial Engineering they will say - that has absolutely no
relevance to us. We want a qualification with a reputation in the services and
the transaction sector. Joe Aherne
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Managing Director, Leading Edge

The respondent then points out that culture change difference between Industrial
Engineering and Lean:

/ think the big difference is more in the culture piece which hasn 7 been
implemented fully in a lot of Lean mutations around the world. The hidden
part of Lean that Toyota had wets very much around changing the culture of
the organisation. Ifyou ask me what was the distinguishing feature? I think a
lot of the tools and toolkits are very very similar. Some of the language might
he different but the core elements are Industrial Engineering concepts like
SMED and OEE and all the stuff that is very much the armoury of the
Industrial Engineer. The differential really however from a Lean perspective
is changing the culture of the organisation. You do that by training, by
visualisation, by standardisation. There are certain cultural aspects of Lean
that would not necessarily have been part of the Industrial Engineering
toolkit.
Joe Aherne
Managing Director, Leading Edge

The respondent then points out that all the Lean transformations that have taken place
in companies that Leading Edge Group has been involved in, the culture change
dimension has been the hardest part to implement.

People can learn the tools and techniques, the process improvement tools and
techniques, but the biggest problem is the senior management and working
with them to define their vision and strategy and coming up with an approach
to culture change.
Joe Aherne
Managing Director, heading Edge

The respondent states that cultures have really changed, as opposed to cosmetic or
imagined change, where Lean has been introduced correctly, particularly in the
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multinational sector. By contrast, culture change has been less evident within the
SME sector. One on one coaching has become a key part of a ‘lead with respect’
approach to managing people:

Ifyou look at the multinational sector for example, they talk about ’ lead with
respect ’ and basically one of the cornerstones of ‘lead with respect ’ is very
much the one on one coaching.............. treating themfindividuals] with respect and
giving them for example, problem solving tools.......... you give people
accountability and right at an individual level. That is happening. You see it
working. That has been a fundamental shift and / have definitely seen that
over the last ten to fifteen years where people have a say and that makes a
difference.
Joe Aherne
Managing Director, Leading Edge

The respondent states that the culture change required is in the nature of
empowerment:

But there have been improvements and ready that is the only way you can
change the culture - by giving people accountability and making people make
decisions even if they make mistakes it is to change the environment from the
traditional Sunbeam or Verolme Dockyard or Irish Steel in the old days. That
is empowerment.
Joe Ahenie
Managing Director, Leading Edge

But sustaining the improvement into the future, beyond the initial implementation, is
described as the biggest single problem:

The single biggest problem of any initiative of Industrial Engineering, Lean,
change management, or any initiative like that, the biggest problem is
sustaining a programme, is making a change and keeping that change in
place.
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Joe A heme
Managing Director, Leading Edge

The respondent cites Michael Balle’s belief that over 90% of any change or Lean
initiatives do not deliver in the longer tenn. They don’t deliver because they don’t
take into account the full workforce as part of the solution. The change needs to be
embedded into the organisation in a way that makes it sustainable in the long run. He
cites the successful and hopefully, sustainable example of Dairygold Food
Ingredients:

They have done this. They have involved everyone aeross a very traditional
and traditionally managed organisation. Dairygold is a great example of
what you can do ifyou have foresight right up to the group CEO. From the
CEO right down through the organisation, what they have achieved, and it has
been independently recognised, is superb. Toyota have come over and
evaluated them. But the great thing is you can see people are involved in
decisions right from the ground up. Will that he sustainable? I would
sincerely hope that type of implementation will he sustainable in the long run.
But it is difficult.
Joe Aherne
Managing Director, Leading Edge

Another participant in the study concludes that the demand for Industrial Engineering
has diminished:

/ think it has definitely decreased.

Cathal O’Conaill
Chairman, Institute of Industrial Engineers

He attributes this to the growth of consensus type management which has found
favour since the mid-eighties to nineties. There has been a move away from the more
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traJitional and confrontational management style of management on one side and
un ons on the other, and then a subsequent negotiation of the middle ground. The
furdamental eoneept now is that the operation is all a team enterprise, eharaeterised
by consensus polities. He believes that Lean can thrive in that environment:

/ think Lean lends itself to that because my understanding of Lean is that it is
targeted at the person doing the job at the lowest level. The actual person
doing the work is the primary person involved, whereas I would have
regarded Industrial Engineering as being more a middle management role,
where it sets a standard and somebody had to attain that standard, as opposed
to necessarily buying into it.

Cathai O’Conaill
Chairman, Institute of Industrial Engineers

The respondent believes that standard times, or targets more often further negotiated
at fiat point to tlnd a middle ground. It was a management tool, used by middle
maiagers to do this. In the newer approaeh the respondent believes the move has been
to lemove middle managers completely from the equation as far as is praetieal, and to
try to get a more team based approach. The Industrial Engineer has also been taken of
theproeess.

The next respondent thinks the demand for Industrial Engineering has deereased, and
adcs:

In the way you are describing it there - ‘conventional industrial engineering
is a kind of a ‘framing’ question for everything else to come because of the
dominance now of continuous improvement.

Dr Seamus O’Reilly
Senior Leeturer UCC
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This respondent sees similarities between Industrial Engineering and continuous
improvement, but also sees some differences, and further describes his own
experience with Lean:

Again what I hum' comes from learning about Lean from supply ehain
management. My background is supply chain management. I started to
deliver programmes in supply ehain management. The first programme I
delivered to industry, the part-time Diploma in Supply Chain Management
(level 7) for undergraduates went very well. The first year there were six
modules. 1 started with what / thought was the right way to go, an overall
supply chain management perspeetive. We did inventory, information systems,
negotiation, purchasing etc. The sixth and last module was on what / call
'Optimising the Supply Chain ’, and what I aetually introduced there was
'Lean ’. That was the first time we delivered Lean in UCC, and the feedback
from the partieipants overall very good hut the main overriding comment was
— 'Seamus, ifyou put that last module first, (the last module being Lean) we
would have understood all the other stuff better. ’ That was a kind of an
epiphany for me - a watershed in terms of how I started to view lots of things.
So / woiildn 7 have been coming from an industrial engineering background at
all. I was coming from supply chain, firstly management and then into supply
chain. So I did recognise from the beginning that supply chain was all about
flow.
Dr Seamus O’Reilly
Senior Lecturer UCC

These people would have been from electronics, pharmaceuticals, medical devices,
food, drink those kinds of industries. Predominantly at that stage, most of these
people would have been in operations management areas - planning and those sort of
functions started to become important. But now their make-up is much broader than
that:

That was their feedback, so that is why I changed the programme and I
introduced what we eall a 'Green Belt ’ whieh is certified by the Institute of
Industrial Engineers. So I eompletely revamped the whole programme twelve
years ago. It is running ten years now. I ran an entire cycle, certificate, first
year, second year, another six modules , another thirty credits to get your 60
credit diploma. So really that was how I came across Lean. The companies we
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have been working with are partieularly interested in Lean. Having said that,
there are a lot of different aspeets to this / guess. One of the most obvious
things that has happened in your timeframe here, in the last ten years is when
we started people would have seen A PICS the supply chain training. Then
over the last ten years A PICS hasn V been as important for various reasons.
One I think is because of the popularity of Lean. Lean does include a lot of
what APICS included. Another is the impact of information systems on
organisations. Ifyou think hack to your timeframe here, ten years ago or a
little more, the turn of the century ready, end of 199()s early 2()0()s, with the
development ofERP, people were starting to understand it. That changed how
companies sought to operate. Lean changed their view of operations. But now
APICS is very popular again. But just this week APICS has merged with the
Supply Chain Council. APICS was always kind of supply chain, hut to me it
was very much training, and it gives people a set of skids. Not the type of
thing you are talking about here in terms of industrial engineering..

Dr Seamus O’Reilly
Senior Leeturer UCC

For the last ten years or more eontinuous improvement has been the dominant
paradigm or philosophy going on in eompanies and that has ehanged the kind of
training that they are doing. Whether it has also ehanged the kind of graduate they
are hiring is a different thing. They are still employing engineers but the role of
engineers is in eontinuous improvement within organisations.

The respondent thinks that Industrial Engineering is deelining in terms of what he and
his eolleagues are doing at UCC. UCC wouldn’t have been an industrial engineering
university. The University of Limerick and CIT would have been running industrial
engineering courses. UCC would have been very active in civil engineering, and then
more recently in process and chemical engineering.

So I don V have a good lens into what is happening in industrial engineering
from a UCC perspective.
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Dr Seamus O’Reilly
Senior Leeturer UCC

1 think there are two things. One is the primary education. And the other is the post
experience education, and the respondent’s experience is in the post experience
education.

So hence my story there about our supply chain and introducing Lean and
seeing the value of Lean and seeing the demand from companies. Ifw'e ran a
part-time programme in industrial engineering I don 7 think we would get the
same uptake as we do running a part-time programme in Lean and supply
chain.

Dr Seamus O’Reilly
Senior Lecturer UCC

A fundamental question is the primary education. The respondent thinks that
companies arc still interested in hiring industrial engineers, but they would like to see
those industrial engineers with a strong understanding of continuous improvement:

which they probably have. I haven 7 looked at the syllabus for industrial
engineering.

Dr Seamus O’Reilly
Senior Lecturer UCC

The fact was of course that CIT did have their chemical engineering degree and it was
a very popular one. One of the things that happened in UCC was that they had food
engineering. Food engineering is a very important part of their BSc in Food Science.
Then there was an era of specialisation and for whatever reason, there was the launch
of the process and chemical engineering degree:
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and the continuing popularity of the CIT degree tells us something about what
companies are looking for. Because we would now over the last ten years and
more have a lot of interaction with multinationals in the areas of
pharmaceuticals, medical devices, software and what’s left of the electronics
industry, EMC and so on andfood and drink of course - when they come
looking for graduates they are probably looking for graduates with process
engineering type degrees. And they are interestedfrom our point of view in
the business area; they are looking for people with business process
management skills. Process is a word that is used a lot because over the last
ten years the dominant paradigm has reinforced this notion ofprocess. The
dominant paradigm is continuing improvement as the way of working. So I
don 7 have the information in terms ofgraduate recruitment or what we have
in UCC. I can see what is happening in terms of executive education, the post
experience education. All I see in terms ofgraduate employment is what
people would come to UCC looking for. Lots ofpeople we have coming in
would have engineering degrees, you know industrial engineering, production
engineering. They would now be getting into a supply chain role and that
would he one of the graduate groupings coming in to supply chain
programmes. They would see that as very much as a career.

Dr Seamus O’Reilly
Senior Lecturer UCC

4:2 The Demand for Lean
This category examines the trajectory of the demand for Lean over the past ten years,
and seeks to understand issues around why this has happened.

The first respondent states that:

Definitely, the demand for Lean has increased in the last 10 years at least.
Tim Byrne
Executive Director, Institute of Industrial Engineers

The respondent believes that this demand has probably reached a plateau at present in
manufacturing industry. The respondent is of the view that demand for Lean is
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increasing in the service sector - particularly in the health industry - and hospital
services. The respondent believes that part of the reason for this increase is partly
intensive advertising and promotion.

This respondent believes that Lean is a management tool kit rather than an
engineering profession.
It’s just a tool within a profession.

Tim Byrne
Executive Director, Institute of Industrial Engineers

Because of its applicability at different levels, it is applicable across different parts of
the company. It is project based quite a lot, and is attractive to managers because it
promises direct and immediate results. It gives people individual skill sets, without
their understanding more fundamental issues. Some companies find if s an easy tool
to implement. However, it is a costly tool. The respondent believes that a company
employing a trained Industrial Engineer, and going out and disseminating the
infomiation he has, and the skill set that he has, to the people on the floor, and
working with them to upgrade their performance would achieve better and more costeffective results. At present, companies are spending large sums of money on training
people in the various Belts (i.e. Yellow Belt, Green Belt, Black Belt, etc.). Many
people are being trained to a level that they will not ultimately require. There is also
some duplication of skills. It can cost between €1500 and €2000 to train somebody to
Green Belt level. The cost of training extends beyond that:

It \s not just the cost of bringing in a trainer, it’s the cost of time — and time
away from the job and the whole lot lost production - it’s a huge cost.
-
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Tim Byrne
Executive Director, Institute of Industrial Engineers

Another respondent clearly believes that the demand for, and application of Lean has
increased and has been increasing for well over a decade now;

Well, obviously Lean has increased.......this application of Lean has started
long before this decade.
John McDonough
Consultant Industrial Engineer and Lecturer

This respondent believes that the prevalence of Lean has been driven to a considerable
extent by its own initial success:

It wasn 7 a prevalent trend like it is now, hut success tends to do that to a
trend. It brings it up to the top, and that's why I think it’s prevalent.
John McDonough
Consultant Industrial Engineer and Lecturer

Part of its success is attributed to its suitability to the increasingly complex types of
products being made today, which require some different skills than previously:

For example, some products that are very complex, and the process can 7 he
understood by one, two or three people - so you require teams that integrate
with each other without understanding the full content of what the others are
doing. This requires a different approach in how to understand productivity
and where the actual productivity levers are
John McDonough
Consultant Industrial Engineer and Lecturer
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The respondent believes that the trend towards Lean is prevalent because Lean has led
to a different way of thinking, and is still developing in the area of how the individual
is managed. It is pointed out that the management aspect is something that is probably
key to Lean, but has not been explored as much as the tools and other systems have.
There is a need to adapt any Lean application to the individual culture of the
organisation:

it’s like anything that works - it’s got to adapt to its habitat a little bit. So that
worked really well for Toyota and works well probably for a lot of other
companies too. They can V he exactly the same because then you 're not taking
into consideration the individual culture that you work in and I think you’re
missing the opportunity that Lean picked up in Toyota by doing just that.
.lohn McDonough
Consultant Industrial Engineer and Lecturer

Another participant, who wishes to remain anonymous, agrees that the demand for
Lean has increased:

/ think it has definitely increased.
Anonymous

This participant points out that the demand for perfection is increasing every day and
that prevention of problems is a key driver of Lean. Lean tries to be more proactive in the true sense that this is how things should be done. This contrasts with more
traditional crisis management. In reality, companies who are beginning to implement
Lean will always focus on solving problems that already exist. The ideal scenario for
Lean is continuous improvement:
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You get to a certain stage where major issues are looked after and from then
on you are constantly reviewing and reviewing processes looking to make
small changes. That is essentially what Lean should he. In practice that is not
necessarily the ease. You will never reach perfection, hut that is the goal.
Anonymous

The same participant highlights an example from his own company, where Lean is
pushed back along the supply chain by companies’ own customers. This is a
significant driver of Lean, and has been practised by Toyota from the beginning.

the reason why [my company] is implementing continuous improvement and
Lean is that their own customers are putting them under pressure. For
instance [a customer company]in [a nearhy town]has implemented Lean and
[my company] as their suppliers/customers are now under pressure from [the
customer company] to implement Lean and continuous improvement. [The
customer company] are pushing it hack the supply chain, [my company] are
then in all prohahility pushing it hack on [their suppliers] - for example at the
moment they are running the Bord Bia Quality Assurance Schemes. This is
not lahelled Lean hut it is not too far removed either. The whole supply chain
in multiple companies is involved. In other words other people in the supply
chain you are in pressurize you. Toyota would have always done this.
Anonymous

The respondent states that one of the good things about Lean is that everyone should
reap the benefit of it - but whether this happens in practice, or not, is unclear.

Another participant states that;

The demand for Lean has definitely increased.
Donal Nolan
Development Officer, Institute of Industrial Engineers
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This is because Lean is seen as the new productivity tool and is perceived by some as
the new Industrial Engineering. It can be taught and learned easily. It is simple and
easy to use. By contrast Industrial Engineering has often been seen as a sort of “dark
art” by many people. There has been such a demand for Lean that an industry has
grown up around it. Training providers came on board. The universities eventually
gave in and came on board. Lean has been intensively marketed by various
management consultants and training providers. Lean is a buzz word. The Institute of
Industrial Engineers ignored Lean because they saw it as a fad - like Quality Circles,
TQM and others. But Lean is more than a fad. It actively involves people on the
factory floor in a way that was never done before. It recognises that the person who
knows most about the job is the person doing it. Lean is here to stay. It can’t be said
that it is a fad after 10 years. It has seen huge growth. It needs to be developed further.
An opportunity is going to arise where Lean will need to be incorporated into a proper
qualification or profession. The respondent sees Lean as a tool and not a profession in
itself Perhaps the time has come to change the ‘Industrial Engineer’ title or
description to something else that better describes the activities it entails. However,
the respondent believes that that title, or description should suggest a management
rather than an engineering identity. It is worth noting that the Institute’s counterparts
in the UK adopted the description of ‘Management Services’ rather that of ‘Industrial
Engineering’. Lean is too focused in the sense that people in a plant are typically
directed by senior management to take X% of the cost out of their operation in a given
period, to make it X% faster, and so on. However, such a policy will eventually fail,
because the point will eventually be reached where further reduction of input
resources becomes counter productive, and “fitness for use”, or quality standards
become critically compromised as a result. Work related stress might become a
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significant issue in this. It is currently being discussed at European level, and the
expectation is that significant work stress regulation will eventually result. This is
where Industrial Engineers can make a useful contribution. When Industrial Engineers
look at a system, they look at how it affects everybody. They have the knowledge of
Ergonomics and Work Measurement that is required to deal with this. Elowever, there
will be a need to modernise the Work Measurement treatment of work related stress
issues. The Standard Minute Value is one of the key cornerstones of Industrial
Engineering. It includes Fatigue Allowance which needs to be calculated whatever the
work people are doing. That’s been lost. The relevance of that for performance and
how a department works has been lost. People need to be made aware of that again,
and stress should be ineluded in it. Companies will have to have polieies on how they
deal with work related stress, and they will have to have measurements and reeords to
show they’re controlling it. There will be a need to know what in the work
environment is going to eause people to be stressed, and cause them to be less
efficient. This will be a need to know how to eliminate, or alleviate stress.

/ think the whole area of Work Measurement and Standard Times should he
reinvigorated in the context of stress.

Donal Nolan
Development Officer, Institute of Industrial Engineers

Another interviewee believes the demand for Lean has increased:

I would say the demand for Lean has increased, simply for no other reason
than Lean is a concept rather than a theory. The concept of Lean is about
reducing or eliminating waste, thus making you more competitive - and we are
living in an enormously competitive environment.
Michael Grant
Director, Irish Institute of Purehasing & Materials Management
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Another respondent opines:
I think initially the demandfor Lean has increased,
Jim O’Neill
Senior Industrial Engineer, Lake Region Medical

The respondent believes that:

this is largely because it has been a well marketed methodology through the
Toyota system and through a number of high profde campaigns by
consultancies, to say this is the new face of continuous improvement.
Jim O’Neill
Senior Industrial Engineer, Lake Region Medical

The interviewee docs however believe that it has stalled currently and is probably
regressing, because like Industrial Engineering, it is very much seen as a
manufacturing thing. There been a huge growth in the services sector in the country,
financial services, call centres, etc. There is a confusion around what Lean can do
because a lot of it seen to be around factory waste. Perhaps they are not able to see
through the right lens that it is about continuous improvement. The interviewee
believes that there is huge growth potential in Lean, this growth will be in the area of
Lean transactions, which is Lean applied to back up, front of house, planning, finance,
services, hospitals, teaching and these type of areas. The interview believes that it has
grown in these areas and yet these are growing areas. So while there was an initial
growth in Lean, in manufacturing, and it has plateaued there currently, a lot of
companies are thinking - what will we do next? We have done the Lean, we have
trained all the staff and we are making savings. The struggle is where to take it to the
next level.
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The struggle is where to take it to the next level. I think Lean is slowing down
in manufaeturing and 1 think a lot of the low hang fruit savings have been
achieved.
Jim O’Neill
Senior Industrial Engineer, Lake Region Medieal

At the same time the respondent believes that Lean is definitely having difficulty in
getting traction in non-manufacturing areas. A lot of companies would not see the
relevance. They think continuous improvement is for the factory floor only.

/ think Lean has stalled and stuttered somewhat in the non-manufacturing

space.
Jim O’Neill
Senior Industrial Engineer, Lake Region Medical

Another participant concludes:

The demand for Lean has increased. And there’s no doubt about that. It has
increased hugely.
Jim O’Sullivan
Managing Director, Prime Management Services

This participant believes that a key driver of the growth in Lean is that it is now
increasingly being used in non manufacturing environments, such as financial
services, insurance and other service activities. This broadening out of Lean from
manufacturing has been going on since the mid-nineties.
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Industrial Engineering and l.ean sometimes occupy the same space, and sometimes
they do not, the significant differences are in the area of culture. Industrial
Engineering emanates from, and is based on Western culture. This is the culture
which highly regards decision-makers, people who on their own, come to a decision,
and maybe lead or drive other people through it. Lean originated in Japan in a
distinctly different Japanese management culture, where things are done via
consensus. Consequently, Lean is very much consensus driven - it is the application
of a set of philosophies rather than techniques by a group. It has become much more
recognisable than Industrial Engineering because it touches people at a wider level.
People become involved because that is the way Japanese society, and Japanese
business works.

the focus is completely different! But in the ease of application, Lean is easy to
apply, because it's easy to get your head around the philosophy of what you
are after. You are after waste. The concept is simple to understand. It's simple
to explain and simple to apply.
Jim O’Sullivan
Managing Director, Prime Management Services

By contrast, Industrial Engineering is considerably more difficult:

And, in order to apply those techniques, you need to have a level of expertise
that you don ’t need with Lean. The entry-level for Lean is very’ low. And
everybody can become involved in it. The entry-level with Industrial
Engineering is particularly high.
Jim O’Sullivan
Managing Director, Prime Management Services
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And even if someone has been educated in Industrial Engineering techniques, they
may not have the temperament for it. The techniques go deeper and they don’t lend
themselves to the kind of consensus you find around Lean. It tends to be people who
are capable of operating on their own that find themselves in Industrial Engineering.
And then;

the problem is having identified where the improvement lies, bringing people
with them. So, I think that’s the point where Industrial Engineering and Lean
can meet. The Industrial Engineer can he, ifyou like, the Pathfinder - having
found the rich seam that needs to be mined, then you can bring the more
simple Lean philosophy in behind.
Jim O’Sullivan
Managing Director, Prime Management Services

The next interviewee believes, in contrast to the other respondents, that the demand
for Lean has decreased. This is attributed to the outsourcing abroad of many items
previously produced in Ireland, and the resulting disappearance of labour-intensive
manufacturing industries from Ireland. The remaining industries have significantly
low labour costs, and do not consequently see the need for Lean.

/ think the demand for Lean has also decreased as it is not the most important
item due to manufacturing going abroad. Nowadays most of the stuff is
medical, pharmaceutical, I don 7 think most of these are worried due to the
low labour content in these products. .
Danny Vaughan
Consultant Industrial Engineer

The next respondent believes that the growth of Lean was driven in considerable
measure by the birth of the Lean Sensai all over the world, and the literary efforts of

people like Balle, Dan Jones, Jim Womak and John Shook. There has been a stream
of Lean experts and a lot of those aetually worked in the Toyota plant.

All those publications are spreading the word and had a huge impact in the
last ten or more years. It is like spreading the gospel.
Joe Aherne
Managing Director, Leading Edge

The next participant states that Lean is the low level consensus approach. There are
problems with that because Industrial Engineering expertise is removed. When that
role is taken out and partially transferred to the person doing the job, then the level of
expertise, experience and perspective of that person is likely to be much narrower
than the Industrial Engineer. Consequently, his ideas will not be cross referenced or
cross-fertilised with what is happening elsewhere. Training can compensate for the
absence of this living experience to some extent, but not entirely. Large companies
like Toyota, have big factories, and that they move people around to address that
problem. Smaller companies are unable to do this.

So ifyour job is putting widgets in a box, you are likely to stay putting widgets
in a box, you are never going to be exposed to other areas.
Cathal O’Conaill
Chairman, Institute of Industrial Engineers

This respondent also concludes that:

the demand for Lean has increased and the reason again is because Lean is a
consensus tool.
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Cathal O’Conaill
Chairman, Institute of Industrial Engineers
The next respondent discusses the respondent’s own experiences vis-a-vis the demand
for Lean in primary and post graduate degree programmes in the respondent’s
university:

/ think here again it is important to emphasise that my experience is in the
post experience world That is
/ think one of the interesting things about
primary degrees or postgraduate full-time degrees as distinct from part-time
professional development programmes is that companies are looking for more
Lean in those programmes, including in the full-time management
programmes. 1 think that is significant in my separation of two things - firstly
in terms of education in terms of their primary discipline and secondly in
terms of their ongoing career path. I set up a supply chain round table far
about a two year period with a number of the larger companies that had major
usually global supply chain operations based in Ireland. / invited in people at
senior management level, VP level almost, and all of them said during that —
we had a few different work tracks let's say and one of the things we dealt with
was graduate education. We were looking at business management graduate
education and all of them wanted more Lean in graduate education. There is a
huge demand there.

Dr Seamus O’Reilly
Senior Lecturer UCC

The respondent believes that popularity drives this demand, and when asked if this is
kind of flavour of the month effect, flavour of the decade effect, something of a
buzzword, something driven by particularly clever marketing, responded:

The short answer which / have to qualify is no - in that if you compare the
current appetite and attraction companies have far so called Lean compared
to TQM of the 1980s, we could say that TQM more or less failed to take hold
and one of the reasons was I think because lack of senior management
commitment to it - that being one of the key principles. It was very much one
of - senior management have been on their last junket and they are coming
hack now and now it is all about JIT and we have to do this now next week we
jl have to do something else. Keep your head down and this will pass so to
speak. I think sites really more than companies that really pursued Lean have
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pursued it by and large with that top management eommitment. / think there
is a difference between the two and that commitment is a big part of the
difference. That is telling us something. I think there are a lot of other things
happening there as well. / think management are serious about it now. Of
course it won 7 deliver eveiything that companies expect it to deliver
especially in some cases, and of course in some cases it will peter out. A lot of
companies we have been working with over a ten year period now. Some of
them have been with us from the beginning. We didn’t introduce Lean. They
came to us because they are interested in Lean.

Dr Seamus O’Reilly
Senior Leeturer UCC

The respondent explains that the biggest difficulty is encountered in moving from
what can be called Phase 1 to Phase 2, and the issue of longer term sustainability:

Phase I is fine.... Phase I we'll just say might he the first eighteen months usually it is the first three years. There are some very obvious savings there,
very obvious benefits - low hanging fruit, the enthusiasm one can strike up
etc. It is the same in many other areas. 1 used to work in rural development
in the 1990s and we used to draw a bed curve then as well - the great
enthusiasm and involvement would always wane off. That is very well
recognised now both in the academic literature and in the professional
literature. It is very well recognised in a lot of companies. That really does
speak and answers some of your questions here. Lean is the dominant
continuous improvement approach, hut ready it is how Lean fits in to the
strategic deployment. That is why Hoshin Kami and ad these kind of
approaches are very popular now. People have been around the track a few
times. They have made the obvious gains. If they want to continue, they have
to deal with this in a very holistic way and we do see evidence of that. We see
some sites that were very very Lean for instance I was on one in one very early
on in this calendar year. It would have been one of the advanced sites in
Ireland and we just saw tiredness and the whole thing slipped and it was ad
about the tools. It was almost like people had been squeezed as far as they
could. There are a number of things there. Has the demand for Lean
increased? Yes. Is it going to continue? It is going to continue I think once it
is dealt with in a proper manner in terms of the people dimension — the below
the waterline iceberg analogy is a very popular one used, tools and processes,
leadership and development, culture most changes ad being part of it. We
would have another firm on our programme now for some time and since their
launch of Lean and they have huge gains. Our average Black Belt project
savings over the last three years was €750,000 per project and that is in about
52 projects. There was one extraordinary one which had €30m savings. That
was extraordinary hut there would have been a number each vear that would
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have been just behavioural or cultural in nature. There would have been no
financial benefit identified. So the reported benefits as signed off in the
companies averaged €750,GOO. But any well run methods engineering will
also introduce savings. So it is not a question of whether you know this isn 7 a
way of doing this, it is a question of can we sustain those savings that we have
made? It is a question of what can we do in the next year?

Dr Seamus O’Reilly
Senior Lecturer UCC

Sustainability is a huge issue for a lot of these companies for a number of reasons:

If we stay with that particular company now, we had somebody come back to
the programme this year to do the dissertation. So our structure is eighteen
months modules which includes Black belt and 60 credits and then you go on
and do your 30 credit dissertation. We have designed it that people come in to
do a postgraduate diploma and then they opt to do the dissertation rather than
doing a masters. There are 60 credits taught and 30 credits will give them a
masters and included in that is the Lean SEM Black Belt. We had someone
who early on in one of the earlier years of offering this programme who did
his Black Belt project, and I was talking to him at that time and said - ‘Do
you want to do the dissertation next year or in the future maybe?’ And he
said - ‘Seamus I’ll never do the dissertation. The Black Belt is a great
experience, a great project. We are driving this on in the company now and it
is great. ’ Then early last summer he picked up the phone and sent me an email and said ‘ I’d like to talk to you'. And he said ‘Remember I said I’d
never do the dissertation, and you said I was exited then - well I’d like to do it
now. ’ 1 asked him why, and he said 7 was not getting what we need to get on
the floor. We are getting reports back and we are not getting the kind of
engagement that I need. Something is happening. ’ Of course what had
happened was they needed to move in very general terms, from a transactional
management style to a transformational management style. They have which
most firms have, a great funnel of projects, it is all pretty much top down with
quite good governance, but it is project management rather than continuous
improvement management let’s say in approach. They had all the top
management hut they did not have from the bottom and the supervisors didn 7
change in terms of behaviour in how they work. As I said at the beginning, /
think your study is very timely and very welcome, hut it is not really a question
of whether it is about industrial engineering or Lean. It is a question of Lean
being a holistic approach that includes industrial engineering. It is kind of
like Deming when he talks about TQM including all the statistical tools, hut
also the softer tools. We call them the softer tools and the people tools. So
Lean is continuous improvement, and a number of companies now of course
prefer to talk about continuous improvement and put their own label on it.
Lean has connotations number one, but also some companies recognise it is
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loo narrow. It is not only a Lean mean image, it is that they recognise that
Lean is too narrow for what we want.

Dr Seamus O’Reilly
Senior Lecturer UCC

When asked if industrial engineering and continuous improvement are really the same
activities, the respondent continues;

/ suppose / don 7 know as much about industrial engineering as maybe I
should. I certainly don 7 know as much about it as you know but I have been
learning about what I label as continuous improvement.... In my mind.... what
I am separating out is the role of the professional industrial engineer and if we
use an analogy in continuous improvement, it is like what some sites have
done here in terms of six sigma where they would have run six sigma projects
and they would basically have been run by engineers and eventually some of
those sites after seven, eight years of doing this then said - we need to
introduce Lean as well. What they were really saying is we need to have
people engagement in this. So what is the role of the team and within that
team what is the role of the professional industrial engineer? So even in the
broader Lean is that a Black Belt? Are they basically the same thing? And
then how do they work? It might he quite different. I think that was the
difference. Liven ifyou look at it from the quality perspective, and of course a
lot of our continuous improvement thinking has come from quality, the quality
circles and all of that, and this type of engagement of the people. That little
example I gave there of a company and one of their problems is the people
weren 7 engaging in and weren 7 being engaged in it, and they were being
treated in the wav thev had alwavs been treated.

Dr Seamus O’Reilly
Senior Lecturer UCC

The respondent discusses how the order command and control management style
might have been appropriate in the past, but that is now changing to a style where
people at all levels are engaged in and are committed to continuous improvement:

command and control might have its place and indeed it might he the best way
to run particular organisations and in particular industries, but by and large
what you will find is that it is changing. A number of years ago I used Tom
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Peters the flamboycmt consultant of the 1980s in class. He would have come
from Me Kinseys originally. He used to have a big presentation, a kind of big
executive educational session and he would do a video of them and sell the
video rights in the early 1990s. It was so different and one of the things Tom
Peters says — he uses a Harley Davison example and how their quality was
awful and how they tried to improve their quality. And he said he was walking
along the line and he was embarrassed by the level of statistical knowledge the
workers on the line had about their line. And these were workers on the line!!
Of course this was just him finding a company that was trying to introduce
continuous improvement and what we might call ‘puU’ Lean. That is why your
earlier question about the strategic deployment piece - there needs to he
structure to this, there needs to he empowerment to this. You are not saying to
people on the line to come up with good ideas, you are saying to your people
on the line this is what we would like to address.
Empowerment is what we need to do as a company. So there might be certain
things they would like to do in the front line but at a company level there are
other things we really need to address. So what are our priorities are
identified higher up in the strategic deployment thing. Now there might he a
feedback loop to what we can do. I can’t give a specific example at the
moment but the feedback loop can he very important. In one company we
always have people on our programmes who are pretty advanced in Lean by
all kind of measures and what is happening in Ireland at the moment. And one
guy said - this was for his dissertation work - a key point was there was a
particular objective in terms of what they were doing etc. And the team said no we can’t do that because there is a problem up here. We see it and you
don 't see it there. I can 7 tell you who the company is. So of course there is the
feedback piece hut that is a big difference. You have your methods coming in
and your engineer coming in and deciding this is what we need to do and they
do their studies in terms of what kind of output and how we balance our line
etc. But that is encapsulated in the experts in that area compared to - you
almost turn that on its head in my view in what we call continuous
improvement now where the people are involved in it with the support of the
experts and they can do a lot of it themselves. And what you mentioned
earlier as well, that is in the context of management today is different today to
what it was in the 1950s. The workplace is different today from what it was.

Dr Seamus O’Reilly
Senior Lecturer UCC

Regarding the ability of the company to really change its culture independently of the
culture of the society from which the workforce is drawn, the respondent stated:
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Yes and / think that is one of the main reasons TQMfaded, heeanse everything
in TQM was ready just taking the Japanese way, down to saying every
problem is a jewel. What does that mean to us- you know? So it really failed.
I think Lean has been much more adaptive to situations whether it is a plant in
Cardiff or Cork. There is a lot to the culture thing. Go hack to our friend Tom
Peters. Around that time Tom Peters was also saying how is it that someone is
really engaged in everything that they are doing - he gives lots of examples apart from 9 to 5 in the workplace. Why did they change when they comes to
the workplace? You talk to people and in our language they are heading up to
the hoys or girls scouts. They are running their local church or in the GAA
here etc. Their lives are built around that stuff. And when they go to work it
is about when / can finish here. That is a culture thing. One of the reasons
Lean has been successful is that there is a sense of accomplishment, this
achievement in what we are doing at work. Can you change culture? You can
certainly change the culture of an organisation as distinct from the
background culture of society. They are two different things. And every
organisation you go to, you can very quickly see it has a different feel to it
because it has its own culture. To use an example from time to time we have
people on our programme from Lake Region Software especially recently
because of their Shingo Prize. They practice continuous improvement. They
practiced the values and principles of Shingo so they have made that cultural
change. And that happened through the little things, then the big things.
When you go to the canteen in Lake Region in Wexford, you sit down in the
first available seat so you end up talking to different people all the time. You
don V look around and say I’ll sit over with Dermot and I’ll have a chat with
him and ask him about who can he get to do packing because there is a delay
and my man has let me down. It’s the little cliques ifyou like - oh Pm going
to go over and talk to the lads about the GAA last night etc. Depuy too they
have a Shingo prize also, silver.
They have had huge cultural change, a
really huge behavioural change where they have their key behaviours and
where you do see associates saying ‘sorry’. It might he another associate or
someone higher than them saying sorry that is against our behaviour. We
can’t say ‘ who ’. That is not what we do. Let us see what happened how did it
happen, you get to ‘who ’ then. We don’t start with ‘who ’ here! It is a very
kind of obvious thing for us to say hut of course we are jumping to the end.
We don 7 really want to get to the root cause, we just want to see who did it.
So I think organisational culture can definitely change.

Dr Seamus O’Reilly
Senior Lecturer UCC

The respondent discusses the role of Shingo awards in culture change endeavours
within companies:
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I think every award, every programme has its dangers of box tieking, but /
think in terms of eontinuous improvement ISO is at the negative end and
Shingo is at the positive end. A lot of organisations are now asking me now
about Shingo and this is before the recent successes at Lakelands and Abbott
and my answer is yes as a means to an end, and yes in terms of realising
where you are now in terms of your journey. So to answer your question
about culture, organisational culture can change and often organisational
culture needs to change and by and large organisations today are very
different to what they were 30 years ago. The 50s, even the 1980s were
different to today. So it does change over time and I think what you are saying
as well about expectations and people on the outside - I must get back to it a
bit more - I used to teach management on doing staffing and all of that. The
thing about that is as you say staff they come from outside. And staffyou are
hiring today come in with a very different set of expectations. It is not about
salaries - it is about ways of working, ways of talking.

Dr Seamus O’Reilly
Senior Lecturer LICC

The respondent discusses the role of salaries in the process:

Salaries are part of it as well. Not to dwell any longer unless you want to, I
think when you say salaries, the what is in it for me, everybody who has really
cut their teeth in Lean, who has a little hit of experience of it, will all say it is
absolutely essential. The individual - not necessarily salary - The salary can
work and it can he part of it etc. If you look at Peter Hines and his work.
Peter would have been involved in our programmes at the beginning. If you
look at his work and maybe you have seen, it is available online — his
‘Thriving not just Surviving’ - second edition. He says the first edition was
just a preface. In that he has a little graph about Whirlpool. Chris Crawford 1
think it was he was working with in Whirlpool and it shows the gains they
were making from the project activity and then it just dropped. And all the
studies that were done will show that ifyou don 7 have some of the ‘what is in
it for me’ you will go hack to zero or negative territory and if you don’t
manage Lean properly, the sustainability people talk about, when you get up
to let us say ‘what is in it for me’ and you go as high again from that, it will
drop right hack to what is in it for me and that is not sustainable and that is
not real Lean.

Dr Seamus O’Reilly
Senior Lecturer UCC
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Everybody has to see something in it for themselves in order for Lean to be
sustainable in the longer tenn. It is not saying that people are inherently selfish.
People psychologically know that they need to benefit. We are all surviving. It is a
very deep instinct within us. Regarding the difference between Lean and Industrial
Engineering, the respondent states:

What I would say to your questions here and in terms of where we are and this
difference and why on the face of it people say it is not so much about
industrial engineering anymore, it is about continuous improvement and you
knowing that industrial engineering was all about continually improving. I
see a difference in terms of the approach taken and the empowerment and
involvement of people and that is key, because otherwise we are absolutely
kidding ourselves. You were always doing problem solving. There is only
one of Ishikawa’s seven QC tools that he came up with, the rest are all there
from statistical processes and that is the fishbone, the only one as you well
know. So in other words what the Japanese were very aware of and that is
why I mentioned Deming earlier, was that that is all there, hut they were doing
the people side of it. So culturally it is different and the question of can Lean
and its approach survive? 1 think it will in some organisations because it is
becoming very rooted in them and has changed them.
Dr Seamus O’Reilly
Senior Lecturer UCC

4:3 Has Lean replaced Industrial Engineering?
This category examines the suggestion that Lean is now the new Industrial
Engineering. Is Lean now the automatic solution to efficiency and productivity related
problems, instead of Industrial Engineering, which was the normal way of dealing
with them in the past?

As far as I’m concerned, and I’d he very strong on it - Lean is not the new
Industrial Engineering.
Tim Byrne
Executive Director, Institute of Industrial Engineers
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This respondent is of the view that Lean is a new term for one tool in Industrial
Engineering - that tool being method study, with some work measurement in the fonn
of Takt or required throughput times. Takt time is effeetively a crude form of work
measurement. It lacks accuracy when compared to conventional measurement and
does not distinguish between Effective and Ineffective Time. Lean is a renaming of
the tool of Methods engineering, or Work Study, within Industrial Engineering. It is
currently quite popular. It is about making short term gains and maximising
profitability. Lean is one of the tools used to improve productivity. Proper application
of Methods engineering and Work Measurement would achieve better productivity
improvement results than Lean would - because these techniques focus much better
on the elimination of Ineffective Times. Lean does not do this. This respondent also
believes that work rates in Lean intensive companies are low;

/’ve looked in a lot of companies, and visited a lot of companies over the last
couple ofyears, all round the World, and / see people dealing with Lean - /
still stand in that factory, and after 35-37 years working as an Industrial
Engineer, I’m wondering “what the hell is the plan here? ”. There is no
immediacy; there is no buzz about the place. They^re not working at an
effective rate. They might he Lean in what they 're doing, and they ’re making
no mistakes, hut they ’re taking half the day to do it. They’ve used Lean.
They’ve attended to the five S’s and the wastes and all that. But that’s common
sense. They should he doing it anyway.
Tim Byrne
Executive Director, Institute of Industrial Engineers

This respondent does not believe that Lean has replaced Industrial Engineering,
although it has displaced it somewhat. He believes it is because it is;
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a handy tool and it's a lazy man ’v way of implementing Industrial Engineering
in a eompany. You know, you don V have to eommit. It's less trouble with trade
unions. Normally if you look at an Industrial Engineer’s job in a unionised
company, you may have a lot of discussion with the union on Industrial
Engineering issues. But, Lean just re-paekages one portion of that agenda and
it then becomes a more acceptable term to a trade union than Work Study.
Work Study has connotations. Lean doesn 7. .
Tim Byrne
Executive Director, Institute of Industrial Engineers

Another respondent points out that while an initial examination of Lean might suggest
that it is a simplified version of Industrial Engineering, it is really more complex than
that:

as I started learning more about it - there are things that you would
understand as an Industrial Engineer that Lean will never bring you to, and
there are things that are probably involved in Lean that are not part of the
Industrial Engineer’s remit.
John McDonough
Consultant Industrial Engineer and Lecturer

This difference in remit is key to understanding the difference between Industrial
Engineering and Lean:

Ifyou come into a company and say, "Well, ideally I’ll change all your
objeetives, and I’ll align them to your business, if they’re not done like that. ’’
Now, that's the first thing that Lean is going to do. An Industrial Engineer
won 7 he brought in at that level. They ’ll be brought in to tell them why their
transport network is costing thirty percent more and they still can 7 seem to
meet their plans. It’s a different way. That’s not to say the Industrial Engineer
wouldn 7 like to tell them that "really is you want to do this properly, that’s
what you do ’’. That’s not within their remit.
John McDonough
Consultant Industrial Engineer and Lecturer
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The respondent believes that much of the discussion is down to definition and
ownership. Nobody gets to own all of Lean. Lean is applied at different levels of the
organisation which requires a different type of engagement, just as any level of
manager requires a different type of engagement with the organisation, based on skill
set, and also based on the expectations for what a person’s judgement is required to
do at that level. Lean and Industrial Engineering are not the same. There is much more
in Industrial Engineering that Lean never really comprehends, because it is not
required for what the people working with Lean are doing. Industrial Engineering and
Lean can happily coexist and they do not have to replace each other. The Industrial
Engineer should ideally be at the centre of a Lean organisation. The respondent
believes that it would be wrong for any Lean organisation to decide that there is no
requirement for Industrial Engineering;

/ would say any Lean organisation that came to that conclusion, I’d he really

surprised if they 're a Lean organisation.
John McDonough
Consultant Industrial Engineer and Lecturer

The next respondent, who wishes to remain anonymous, argues:

Lean is definitely out there and being spoken about and being implemented,
and to that extent it has to have an impact on other ideologies and processes.
1 don V know a lot about Industrial Engineering but I do think Lean is
probably replacing it to some extent.
Anonymous
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The respondent goes on to make the point that good ideas, ineluding good Industrial
Engineering ideas with ultimately survive. He also notes that the re-labelling of
existing concepts and methodologies is not new:

People will introduce Lean and other ideas under another label and people
working in that environment will say - this has been happening for years
under another label.
Anonymous

The respondent believes that the fundamental agenda is improvement. As long as
improvement is achieved, it does not matter what it is labelled under. If something is
being replaced, it is probably being replaced for the better. Any manager with
common sense would not replace something that is already good. The respondent has
issues with the term ‘Lean’ and believes it is too narrow. The concept of continuous
improvement has been developed over time, and is inclusive of other pre-existing
ideologies. It has been labelled ‘Lean’ since the early nineties but in reality the
practices and the tools of Lean have been around a lot longer than that. Even the
Toyota production system is being labelled as ‘Lean’ now but it was not originally.
Things like standardisation and constant flow of materials and old Industrial
Engineering concepts were never labelled as Lean but fall under the ‘Lean’ label now.
The respondent queries the logic of labelling;

Why do we have all this labelling? / think it comes hack again to simplifying
things for managers and workers. We put labels on things to he able to say we
are doing this or that etc. We have always had labels for things and we change
them. For example the label 'Lean ’ just caught on in the eighties. Womack
and Jones popularised it with their hook and it caught on. Maybe it became
popular because of their book. It was a well written hook and people liked it.
Basically though, good ideas will always be retained.
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Anonymous

The next respondent states:

There is a definite perception that Lean is the new Industrial Engineering....
No matter what I think, it is the perception of people out there who make
decisions about making their departments more productive. That’s it. That’s
the problem. The fact that an Industrial Engineer could do it better doesn ’t
even come into it. It doesn’t come into the guy’s head..
Donal Nolan
Development Officer, Institute of Industrial Engineers

The respondent does not believe that Lean is broad enough to replace Industrial
Engineering. He believes that there must have been a time when people who were
thinking of improving productivity began to think of Lean rather than Industrial
Engineering. It may be because all the labour intensive businesses are gone and
Industrial Engineering went with them. Lean was imported into Ireland by American
multinationals. They were using Lean in the United States, it was the buzzword there,
and they simply brought it into Ireland with them. World Class Manufacturing and
Lean are culture based. They have their origin in Japanese culture, and there are some
unique elements in that culture that could not be transferred to Ireland. The
respondent sees major difference between management culture in Japan and
management culture in Ireland, and argues that the issue of trust between the parties is
a major component of this:

Japanese methods are culture based in the sense that in Japan if they are
rationalising a company and they have to get rid of costs, top management
will look for savings elsewhere throughout the company, before they approach
their employees. And even then, before they talk to the employees, they would
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have taken eiits themselves and he seen to have taken those euts. So, they’ve
taken their eut before they take it to the floor, and there’s never a problem,
beeanse there’s trust. It's not like here, where managers say "what’s our
greatest east here? It’s labour. So ring up the Industrial Engineers and get
them to get rid of20-40 people, and then order me a new Mereedes ” Little
wonder that people don 7 trust them. That’s a culture thing. So there's a huge
difference between Japan and Ireland. The Japanese blue collar worker trusts
the guy managing him. You ’ll never translate that here.
Donal Nolan
Development Officer, Institute of Industrial Engineers

However, some of those cultural elements have been transferred successfully to the
Irish manufacturing environment.

The next respondent points out that:

Lean as a concept is a way of thinking.
Michael Grant
Director, Irish Institute of Purchasing & Materials Management

This respondent believes that Lean could never replace Industrial Engineering. Lean
and Industrial Engineering cover the same territory in the sense that they merge. Lean
does not conflict with Industrial Engineering, if it is viewed properly.

The next participant states;

I think Lean has been popularised. I think in some ways Lean has become the
new Industrial Engineering.
Jim O’Neill
Senior Industrial Engineer, Lake Region Medical
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Th s participant also points out that:

Amazingly in Japanese companies particularly, where they have extensive
exposure to Lean, they hire Industrial Engineers to do it, because what they
see is that the Industrial Engineers have the discipline and technique in
measurement that jits into the Lean methodology better. So if you go to Toyota
and you want to make progress and you are an Industrial Engineer, you have
greater opportunities to grow in the organisation because they believe you
have the bandwidth to apply the skills that you have learned from one
profession to the methodology of Lean
Jim O’Neill
Senior Industrial Engineer, Lake Region Medical

Lean is more of a cultural enabler than Industrial Engineering is. Industrial
Engineering has greater depth to identify and target continuous improvement
opportunities. Continuous improvement cannot just be a one stop shop through Lean:

you really have to use all the various ‘isms ifyou want to he effective
’

Jim O’Neill
Senior Industrial Engineer, Lake Region Medical

Japanese companies use Industrial Engineers and train them with the Lean tools, so it
is alrrost like a marriage of the capability and discipline of an Industrial Engineer
with Lean.

So I think in Japanese companies, they have a very clear understanding of the
Lean space and Industrial Engineering space.
Jim O’Neill
Senior Industrial Engineer, Lake Region Medical
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This respondent believes that Industrial Engineering has been the poor relation of the
management seienees and professions in reeent years, largely beeause Lean has been
popularised and has been marketed and is high profile, whereas Industrial Engineering
has remained static by contrast.

There has been a displacement of one by the other. In my own experience I
think that the Lean appeals. If you look at Industrial Engineering, everything
that I have learned and taught is very much focused on how you do things, the
old Method Study of Select, Record, Examine, Develop, Define, Install,
Maintain - a Method Study - whereas ifyou look at Lean and for that matter
Six Sigma, they have the shortened version - Define, Measure, Analyse,
Improve and Control. The shortened classical Industrial Engineering
approach has made them more user friendly and therefore people are more
easily trainable.
Jim O’Neill
Senior Industrial Engineer, Lake Region Medical

The big dilterence is that Industrial Engineers were never trained in the culture and
change management enabling side of how to do things. Industrial Engineering always
focused on how you did the measurement and analysis and on the data infrastructure
part, but it never addressed the culture and the soft part of change. This is part of the
appeal of Lean. Lean starts with the customer and making sure that the model is
supporting the customer’s requirements. It also focuses on change management. The
respondent has never seen an Industrial Engineering module that went into that. So
that means change and change management is the difference between success and
failure.

It may mean that a lot of Industrial Engineering never went anywhere
because it didn V address the ’ hearts and minds ’ issues. Unless the
practitioner was highly experienced in doing it, companies may have tired of
that.

98

!

Jim O’Neill
Senior Industrial Engineer, Lake Region Medical

Lean on the other hand starts with the ‘hearts and minds’ and then begins the journey
of the ‘ how to’. This respondent concludes that Lean is good on the ‘soft’ stuff, but
points out that there are gaps in the ‘hard’ - particularly on the ‘how to’ component.
That is where Industrial Engineering will continue to have value in the longer term.

The next interviewee states that:

Lean is part of Industrial Engineering. It’s only a part of it. And it can be
regarded in that light by people w ho don 7 really understand w'hat Industrial
Engineering is, I think. It looks like it. But it is not it. I wu)uld belong to that
school. And, perhaps you w’ould, and I w'ould know^ of several people who
w ould regard Lean as "Method Study Light’’.Or, "Method Study for Slow
Learners’’, if you prefer, or "Method Study Eor People Who Really Won’t
Eollow the Process Through

Jim O’Sullivan
Managing Director, [Time Management Services

Lean is not a replacement for Method Study, which is perfectly valid in its entirety.
Lean is a development that originated in Method Study. The respondent points out
that no one individual or group can exclusively own Industrial Engineering or Lean.
Lean is the application of common sense to some fairly straightforward problems. It
doesn’t really matter how people go about solving a problem. It is achieving the
solution that is the important bit. The methodology used is kind of unimportant.

This respondent believes that the need for productivity improvement is what gives rise
to everything else. Lean does not displace Industrial Engineering, but there is a
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common perception that Lean has replaced it. There is a lot of eommonality between
Lean and Industrial Engineering, but Lean stops and Industrial Engineering continues
to probe much further than Lean possibly can. The respondent states that:

My experience of in recent years is this. Many of the decision-makers that I
find myself talking to are half my age. Many of them don V actually know what
Industrial Engineering is.......But, they do know what Lean is because it’s one
of the common topics that every manager is talking about nowadays.
Jim O’Sullivan
Managing Director, Prime Management Services

The next interviewee maintains that:
Lean and the Lean concept has been pushed mainly by American companies,
as their sister plants in the USA and other countries use it.
Danny Vaughan
Consultant Industrial Engineer

Lean is that the current method of keeping the focus on productivity. The stop watch
is not the most popular means of measuring performance from a union point of view.

/ don 7 think Lean will replace Industrial Engineering as it has a very narrow
focus. It has no people content and performance rating is completely ignored.
Danny Vaughan
Consultant Industrial Engineer

The next respondent believes that:

Lean is the new Industrial Engineering. But I think there is more to it than
that.
00

Joe Aherne
Managing Director, Leading Hdge

The respondent identifies two elements to Lean, the toolkit and the cultural side. The
respondent also points out:

/ think there has been very much a passive reaction by the Industrial
Engineering community to what has happened in the last ten or twelve years
in Ireland.
Joe Aherne
Managing Director, Leading Hdge
The respondent also believes that a comparison, or gap analysis, has never been done
between the core techniques of Industrial Engineering and the Lean and Six Sigma
toolkit. There are no longer any third level Industrial Engineering programmes in
Ireland, and consequently there is now a lack of knowledge of what Industrial
Engineering is in comparison to the Lean toolkit.

Has Lean displaced it? It has displaced it. If you don 7 have any degree or
postgraduate programmes in Industrial Engineering, everything is now falling
under the one umbrella which is Lean systems.
Joe Aherne
Managing Director, Leading Edge

There has been no real proactive promotion of Industrial Engineering. There has been
no atLmpt to explain the importance of Industrial Engineering.

The question then is if they are similar where does that leave Industrial
Engineering? If all your clothes have been taken by the Lean community, I’m
not sure where that leaves the Industrial Engineering community? I don 7
know. Is there a future in professional Industrial Engineering? There isn 7
unless it is promoted properly. I think there still is a big international

community of Industrial Engineers, hut there doesn 7 seem to have been any
attempt or initiative cross border or whatever, to explain to the public at large
the concepts of Industrial Engineering.
Joe Aherne
Managing Director, Leading Edge

Industrial Engineering has had an identity crisis for many years now. Even the
biggest institute, the American Institute of Industrial Engineers, are belatedly offering
new programmes in the United States. But they were very late entering into the
marketplace. There are certain skill sets that have been lost, and the participant
strongly recommends that a formal analysis done of what is taught to a Lean
practitioner and what is taught to Industrial Engineer.

But I think the title ‘Industrial Engineer ’ is the biggest problem with the work
that is being done more and more internationally around the serviees. I don 7
have an answer to that.
Joe Aherne
Managing Director, Leading Edge

The next interviewee believes that Eean is about eliminating waste. It is not
necessarily about improving the process beyond that point. The interviewee maintains
that Eean only recognises the interests of one stakeholder, namely the end user:

It is naive to think the end user is the only single stake holder. The company
owner and the employees are major stakeholders. You are asking those two
stakeholders to give up their interest in favour of somebody else......We are
hack to the old management style. The old management style was possibly an
overstatement of it. The new style is to almost forget about it or ignore it. You
can 7 expect people to engineer themselves out of a decent job. They won 7 do
it. They are not stupid.
Cathal O’Conaill
Chairman, Institute of Industrial Engineer
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Lean also does not worry itself partieularly about things like quality or how' long a
produet is going to last, and that is why the Lean Six Sigma methodology is now
being used inereasingly. The eombination of Lean and Six Sigma leads baek to
Industrial Engineering whieh was a full eombination. Lean is typically focused on
localised projects, and does not embrace wider issues, such as the reputation of the
company. Lean has displaced Industrial Engineering, but it is not the new Industrial
Engineering. Industrial Engineering is the one with the broader perspective.

The next respondent does not believe that Lean is the new Industrial Engineering. It
has obscured and to some extent displaced Industrial Engineering. Industrial engineers
have a role in Lean. They are part of the team. Their capability is part of the team.
Increasingly that capability is not aU vested in one person. They are supporting other
people doing it. But you need to have people who are the experts in this area, and that
is why most Lean deployments have Green Belts and in particular have Black Belts.
Because you need to have some people there that are really experts in this area. The
difference, and this is not a criticism, is that there is a change in management style.
You bring in the Industrial Engineering department. Now we have cross-functional.
Whether we have departments or not is one issue. The more fundamental issue is how
the cross functional works. That is the key. My huge concern about that, and I am
absolutely not alone in it is that we can lose the depth. So it is that lovely analogy of
the “I” shaped person - only me - I am the industrial engineer, I know how it is done
and I am doing it - to the ‘T’ shaped person that has the depth of the “I” but who can
reach out and touch the others. That is the idea. And if you look at some of the
organisations we spoke about. If you look at DePuy and I am not saying DePuy is the
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model because like everything they have their challenges like all other organisations.
But one of the interesting things that DePuy have done to good effect is to put these
pods on the line. So when you walk in and you are on the production line there is a
glass area.

The industrial engineers are in there. The QC people are in there.

Everybody is in there. There is no sense of departments in there. When there is a
problem they straighten it out. That is where the work is done and where everyone is.
That is quite different from saying we don’t believe in quality now because everyone
is in charge of quality now. It is the same about Industrial Engineering. So that is the
cultural thing and it is why the respondent was using the Deming analogy earlier that
Eean is of course part of the family of TQM, but the key thing is really how we are
doing the work.

And that is the big difference there.

So you have Industrial

Engineering objectives and methodologies and there is no difference between those
methodologies and what goes on in Eean in terms of the Question 5 discussion on
methods engineering.

4:4 Implications of Lean for the Industrial Engineering Profession
This category explores how the growth of Eean has impacted on professional
Industrial Engineers - people who study and qualify as Industrial Engineers, and also
people will practice as Industrial Engineers. What are the current and future
implications for these people? How should they respond to the developing trends?

The first interviewee states that Lean has made the availability of employable jobs for
Industrial Engineers scarcer. This is because people can be put to work on the Lean
projects without having engineering qualifications. The interviewee states that it is:

only giving you one skill set, and it doesn 7 give you the language to speak
with other parts of the company and to take a holistic approach to the
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company. It’s a very parochial approach in some ways. AH the projects in
Lean tend to he parochial projects

Tim Byrne
Executive Director, Institute of Industrial Engineers

This interviewee believes that there are no third level institutions in Ireland educating
Industrial Engineers at the moment. The way forward for the Institute, and for the
profession of Industrial Engineering, may be that people in production management
with production engineering degrees, and manufacturing engineering degrees, or other
engineering degrees, use post-graduate Industrial Engineering qualifications to give
them the extra skill sets. There is an overlap of skill sets between different
engineering professions. This gap in skills between manufacturing engineering and
Industrial Engineering could be the basis for a post graduate qualification that is
needed. That is a model that works in a lot of other countries - for example in
Germany. One of the bigger factors, emerging from discussions with companies
lately, is that the education system is producing engineers who arc not fit for purpose.
Companies are taking six to twelve months to bring graduates up to the standard
required. Education is addressing some of that in the form of internships, or work
based learning as part of their projects, part of their graduate degree programmes, and
that will help. In the U.S. companies have been going into universities at
undergraduate level and a identifying the people they want to employ in their
company. Then, near the end of their graduate degree studies - between their third
year and fourth year - they give them short internships to familiarise them with the
comoany’s way of doing business. Some companies are providing funded masters
programmes which focus on companies needs as well. What they’re looking for, and
tEey don’t get, is common sense.
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Another respondent believes that new and existing qualified Industrial Engineers:

have to make a choiee. I don 7 think you can just do Industrial Engineering
anymore. I think you need to have another speciality to add to it to it
John MeDonough
Consultant Industrial Engineer and Eeeturer

One of those other speeialities might be Lean. Both Industrial Engineering and Lean
are skills that need to be attaehed to teehnieal skills for running a teehnieal business.
An Industrial Engineer should have a very good understanding of Lean.

Another partieipant, who wishes to remain anonymous, states that;

The common focus for management in terms of our training ready is on
continuous improvement.
Anonymous

This partieipant believes that Lean has to be ineorporated into Industrial Engineering.

Another partieipant believes that:

It has to he shown then to people that Lean is only a tool, one tool, in the
armoury oj an Industrial Engineer, who has access to other stuff. He knows
about business systems. He knows about IT systems. He knows about methods.
He knows ergonomics.
Donal Nolan
Development Offieer, Institute of Industrial Engineers
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Ergonomics has to be brought back - the human interface with machinery. The issue
of stress management, and what stress does to people needs to be dealt with. The
Industrial Engineer is well suited for this role. The Industrial Engineer knows about
stress management. The Industrial Engineer knows about work measurement and the
use of the Standard Minute Value. The Industrial Engineer should know about the
physical things as well. It is not enough measure cycle times. The respondent believes
that:

/ don’t think you can win a fight between Lean and Industrial Engineering. I
think it’s too embedded. Lean is here to stay and / think we have to absorb it
into Industrial Engineering.
Donal Nolan
Development Officer, Institute of Industrial Engineers

This respondent believes that ‘Belt’ training (i.e. Green Belt, Black Belt, etc.), is of
extremely limited value compared to a degree course (i.e. 30 credit points has against
1 80 credit points):

So if you have an engineer, a Lean Engineer, or an Industrial Engineer. He
has ISO credit points. So he knows a hell of a lot more.
Donal Nolan
Development Officer, Institute of Industrial Engineers

This respondent goes on to state:

Lean hit the spot and then it was pushed on by a lot of people who got
involved. Industrial Engineering has to be re-sparked. And then, even if it’s re
sparked, and if the right people aren 7 there pushing it, it ’ll just die again.
Donal Nolan
Development Officer, Institute of Industrial Engineers
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It needs to be marketed, or ideally championed by the big organisations like Apple, or
Intel - or even the big pharmaceuticals.

The ne.xt respondent believes that:

/ think Industrial Engineering should embrace Lean and it will improve it.

Michael Grant
Director, Irish Institute of Purchasing & Materials Management

Another respondent points out:

/ think it brings home the fact that we ourselves must continually improve. All
the Taylors and stuff that has gone before, the world is changing at a rapid
pace. So Industrial Engineers have to change and be the agents of change in
how they market themselves.

Jim O’Neill
Senior Industrial Engineer, Lake Region Medical

It is the people who hire Industrial Engineers who make the market the size it is. And
the narket decides who shall have what. Therefore you need to know what the market
needs. The better you are at fulfilling the market needs, the more people will be
required to do that. It all starts from there. It is the market who decides the winners
and the losers.

the market is changing, what do we need to change?
Jim O’Neill
Senior Industrial Engineer, Lake Region Medical
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Industrial Engineers should have been re-branding. The respondent believes that:

Lean, in many cases some of the concepts I’ve seen in practice, is old wine in
new bottles. It is the labelling that has created the value of the wine in the new
bottles.
Jim O’Neill
Senior Industrial Engineer, Lake Region Medical

The power ofmarketing - the perceived added value of Lean when compared to other
continuous improvement methods, has been the basis of its success. Industrial
Engineering has to look at that. Many people that come across Industrial Engineers
are still blinded by the toolbox of what they have to do. They also have to be
constantly looking and scanning the business environment. What is the pace of
change and how can we be relevant to that market? The more relevant they are they
more demand there will be. The more demand the more engineers will be required.
That is one dimension. The other is the whole syllabus development and the
education and training of Industrial Engineers. 1 think there is a huge task around
bringing in the ‘soft’ skills that are still not there i.e. the theories of change
management and communication etc. There are deficits there that need to be
addressed so that you have a more well-rounded professional. Industrial Engineers
have great ethical prowess and great ability to look at things in a work place
environment and see opportunities. Industrial Engineers of the future will need to
have even more than that. They will have to become very strategically aware of
things for their companies. So rather than coming up with ideas to speed things up,
they may need to be questioning why things are done in a certain way in the first
instance. The respondent has seen this in a number of companies.
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/ think for too long it [Industrial Engineering] has been a supporter of
management rather than a part of it. Usually something goes on in the
business, it passes down the ehain and the Industrial Engineer is the guy who
has to go out and through various time studies or whatever and gather the
data. Whereas I think if the Industrial Engineers are able to climb the
organisational charts, they will play a better role and get better exposure.
Jim O’Neill
Senior Industrial Engineer, Lake Region Medical

The next respondent believes that:

There is no future for those who qualify and work as Industrial Engineers,
because as things currently stand there will he nobody qualified as Industrial
Engineers, because there are no qualifications in Industrial Engineering being
offered in Ireland right now, and there hasn 7 been for the last five years.
Jim O’Sullivan
Managing Director, Prime Management Services

The respondent maintains that the people who are already qualified in Industrial
Engineering will find, and have already found that they have to turn themselves into
Lean practitioners to take advantage of the opportunities that are there. Styling oneself
as an Industrial Engineer right now is not going to be enough to get business. Lean
now has to be incorporated into it, because the perception is there that Lean is the
suite of tools that will solve the problems that Industrial Engineers used to solve, and
that perception is now deeply embedded into the beliefs of the decision-makers.

The next participant posits:
/ don 7 think Lean will replace Industrial Engineering as it is too narrow.
Most people are only concentrating on the Lean aspects which are a very
small part of Industrial Engineering.
Danny Vaughan

Consultant Industrial Engineer

The future of Industrial Engineering is uncertain. It will be in a different form and wil
probably be combined with other engineering disciplines. This participant doesn’t
believe that Lean is the main driver of the changes in Industrial Engineering. There is
a need for, and there will be re-branding of Industrial Engineering activities. This is
very much an identity issue. The participant believes that the main reason for the

changes in Industrial Engineering is that the manufacturing base is gone from Ireland
generally. The respondent cannot see Industrial Engineering making serious inroads
into non-manufacturing activities, such as health, local authorities and others. The
menbership of the Institute will dwindle further, and there will be fewer Industrial
Engineers.

The next respondent describes how ‘Belt’ qualifications have become a necessity for
Industrial Engineers:

we have had Industrial Engineers who are having difficulty in relation to
getting the careers that they want. They could have spent a number ofyears
qualifying as an Industrial Engineer and the market is saying to the Industrial
Engineer - have you got a Lean qualification? We know this has happened.
So, you have these people with a degree in Industrial Engineering and they
would have covered all the concepts and they are asked do you have a Green
or Black Belt qualification. And they don 7. They have an Industrial
Engineering qualification. So they come to us and say they want a fast track
qualification because the market says that they need a belt qualification.
Joe Aherne
Managing Director, Leading Edge

That was good marketing from the Lean eommunity. It is now being seen in the
market plaee is that it has become more and more necessary for engineers and other
professionals, to have a belt qualification for a lot of roles. More and more it is
becoming a benchmark, even though there isn’t any standard qualification mark
within Lean. The respondent believes that the future implications of this are that
‘Belt’ qualifications should automatically become part of an Industrial Engineering
degree qualification. This discussion needs to be broadened out beyond the bounds of
this academic dissertation discussion. Lots of people - Industrial Engineers, Lean
experts, academics, managers, manufacturing engineers, and others, both nationally
and internationally, need to think and talk about it. Perhaps, an international Industrial
Engineering qualification with a Lean belt qualification included might be the answer.
That is a model similar what the leading edge group arc doing in conjunction with
UCC. In IJCC, they get a postgraduate qualification in quality systems. These are
supply chain professionals doing a Black Belt, and as part of their postgraduate
qualification, they also get a belt qualification in Lean. That is how you solve that
problem. An Industrial Engineer who spends two or three years pursuing an Industrial
Engineering qualification, they should come out with a Lean qualification as well.
That is a simple solution. It is just a stream as part of the Industrial Engineering
qualification.

The next participant maintains:

My sense is that time will eventually turn around and say yes we need to go
back to a broader perspective.

Cathal O’Conaill
Chairman, Institute of Industrial Engineers
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This turnaround might take a long time to happen, or, it might never happen.

There has been a major change away from the old ‘them and us’ traditional
management structure in Ireland. Industrial Engineering was very much part of that.
That was its comfort zone. Demand for that older type of Industrial Engineering
approach is now a very small market. Industrial Engineering needs to reposition itself
to fill the gap that is still there in the broader sense. The Industrial Engineer’s primary
focus was looking at, and improving productivity. That was what he was at. A lot of
that is gone, as regards being his role, or as being any one person’s role, but equally
there is still a massive role for somebody who is properly educated, who is focused on
efficiency and productivity, but has tools other than just those for looking at labour.
Then Industrial Engineering has got to bring the other sciences with it as well. The
expertise will need to be broader. The efficiency and cost effectiveness of the
combinations of people and planfmachinery will now need to be looked at as well.

One of the advantages of the Industrial Engineer, one of his tools was he was always
interested in the person, ergonomics, the work environment. The light is now the work
environment as well. He should have an expertise in that. He needs to broaden his
perspective and still be a multidisciplinary person.

The next respondent discusses the experiential nature of Lean, and the need for depth
of expertise being available in Lean implementation, and the potential role of the
professional industrial engineering in providing this:
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/ think it has major implications in terms of the distinction I was making
earlier in terms of graduate primary degrees and post experience, what / am
doing and how / have learned about Lean and you still need that. It is kind of
like saying to use the analogy earlier - you don 7 need quality anymore. Now
there is something else going on here though. Now as 1 said earlier
companies want to hire people that have some Lean in their programmes. And
what / was going to say then is that poses great difficulties because Lean and
continuous improvement is very experiential. That is how they are learning.
You talk to a group of 19/20 year olds in their third year studying business
degrees. It is common sense yes, but they are not interested in common sense
and they have no experience at this. You talk to the very same person and I
have spoken to several that / taught as undergraduates and they are
postgraduates on our programmes since and they are just different people.
And they say, ‘ / remember we did some of this Seamus, hut we never really
understood it hut now it is great etc etc. ’ There is a distinct difference
between primary degrees and what you are calling here professions and the
experiential learning that we do afterwards and to me that is one of the
reasons why your study is so timely - because that has received very very little
attention. Of course companies have made huge progress in terms of what
they have in Lean. But you can very easily turn around and not have the depth
that you require. And you have got to have that. They would not allow that to
happen in finance or HR or anywhere else so why would they allow it to
happen here? So that is a way of thinking about it.
Dr Seamus O’Reilly
Senior Leeturer UCC

4:5 The Relevance of Methods Engineering in a Lean Environment

It appears to the author that much of the Lean agenda is very much similar to that of
Methods engineering, which is a major part of Industrial Lngineering. This suggests
that perhaps Lean, being a newer methodology, is a better way to examine and
improve work methods. This category examines whether this is the case are not.

The first respondent believes that:

Methods engineering as we know it - as per textbook - to me is as relevant
today as it ever was, and probably more so.
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Tim Byrne
Executive Director, Institute of Industrial Engineers

This respondent points out those methods engineering looks at the operation in its
entirety, including layout, product flow, work stations, movement of goods and
product. This becomes increasingly important in an increasingly mechanised industry.
Eean is simply a different aspect of Methods engineering, and the seven wastes, the 5
S’s are an inherent part of Methods engineering - not a replacement for it. Methods
engineering is about productivity. Eean, in its widest sense is about the reduction of
was:e in all its forms. The Methods engineering approach is more holistic.

The next respondent points out that methods engineering and Eean techniques are all
options to be considered when process improvement is required;

they 're ciJl options, they 're all ways of looking at things. You have to use
judgement as to what’s the best method of doing it. Exploring as many paths
as possible is really what gives you a sharper judgement - not the fact that
you know the most well trodden path and you 're the quickest one up and
down.

John McDonough
Consultant Industrial Engineer and Eecturer

Using Lean methodologies doesn’t necessarily provide the advantage that using an
Industrial Engineer would provide. Some of the methods engineering techniques are
datec, and might be surpassed. Ergonomics may be an example of one such technique.
The understanding of such techniques is different to the way they were understood
before. There are certain requii*ements like layouts and space that were not as highly
prior tised, or as critical as they are viewed now, because there is a different
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understanding of the scienee of ergonomics and the long term effects on people and
that type of thing.

The next participant points out;

I can 7 comment, because, I don 7 ready know much about Methods
Engineering.
Anonymous

The next participant believes that Lean is methods engineering carried out by the
operator instead of the Industrial Engineer:

But, Lean is Methods engineering. Lean is the operator is looking at how he
does the work. He's saying “/ piek up this. / have to put it in there" Right?
He's analysing without being trained in Methods engineering.
Donal Nolan
Development Officer, Institute of Industrial Engineers

The respondent queries that this may be dangerous because it may not standardise the
method in a way that good manufacturing practice can be controlled and maintained.
For example, this might result in some health and safety issues being compromised.
The respondent’s understanding of Eean is that participating teams are given arbitrary
savings targets, and that the task is then to find the savings required to achieve the
targets. The means of achieving the savings are not as important as the end result. In
order to achieve the savings targets, operators have to identify and eliminate waste. It
requires some sort of methods engineering study, along the lines of the seven wastes,
and the 5S’s and other Eean concepts. This is the Toyota way - the approach taken in
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Toyota, which is renewed every year. It has the effect of actively engaging operators,
and empowering them to identify and make the changes required to make the savings.
The respondent queries that this procedure is potentially developing into a problem,
because it may be removing some important control functions from the process. As
improvements are progressively made, the potential for further improvements can be
expected to diminish. Where does this continuous improvement cycle stop? It cannot
be expected to carry on indefinitely. Logically, there has to be some stage where
product quality is affected negatively. The respondent discusses product recall issues
which took place at Toyota some years ago, and questions where the control is to to
halt the continuous improvement cycle before critical failure occurs:

There was pedals and there was mats, and a few other things. They had a
eouple of reealIs. And that would he in my head that’s what happened. They
came to a stage where they just went a bridge too far. But, you ’ll never know.
Donal Nolan
Development Officer, Institute of Industrial Engineers
The next respondent, who is not from either an Industrial Engineering or a Lean
background, comments on the clarity of the objective of the Industrial Engineer:

the methodologies that you are saying the Industrial Engineer had - Lean is
similar i.e. to get the job done through the best steps etc, But the objective of
the Industrial Engineer wasn 7 quite as clear as it is now - / don 7 think it was.
Michael Grant
Director, Irish Institute of Purchasing & Materials Management

The respondent also makes the point that constant scientific measurement that is a
feature of Industrial Engineering, undermines the humanity in the worker a little bit.

The next participant believes that:
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Strangely enough I think this is aetually one of the areas for potential growth
of Industrial Engineering, because if anything a lot of waste and variability in
production and systems today is down to human variability.
Jim O’Neill
Senior Industrial Engineer, Lake Region Medical

This participant observes that, even though there are job breakdown sheets and
standard work, the Lean approach has been to go out and just note the details in
sequence, whereas in methods study the method is challenged, then the best method
is developed, timed, and the standard time is set. The participants experience with
Lean has been that they go out, they time and they write the job description and they
apply that to the job. The questioning and challenge of the method per se is not done,
and it is not challenged, so it can be a lottery of good method or bad method. In the
medical device industry in particular in Ireland there is no scope for variability, yet
even in highly automated factories there are variations in how people do things and
the participant is of the view that method studies are as relevant today if not more
relevant in those environments. Six Sigma is probably suitable for high volume
industries like the car industry, but it wouldn’t be appropriate in small/medium sized
industries because they would never have the scale or volume to do that. There is a
value to Six Sigma , but if it is aligned with Industrial Engineering, it makes a very
powerful combination. Industrial Engineering and Lean are not always mutually
exclusive. There is a great scope for taking the best of each and combining them. The
goal of all these techniques is to continuously improve. Then if practitioners re-label
and re-brand, say they are continuous improvement engineers who happen to use
Lean, who happen to use work measurement, or anything that does that, now all of a

sudden they are more relevant to a broader base. It is not one tool at the exclusion of
the other. Many companies approach Lean with the toolbox mindset and they find that
they make limited progress because they haven’t addressed the ‘hearts and minds’ and
the higher strategic platform that they should be on. For example, the companies
who go for a Shingo prize and, that standard is set by the University of Utah working
in conjunction with Toyota. They come in and look at the culture enablers, and they
see if companies qualify for a Shingo prize, bronze, silver or gold. But they don’t
place as much emphasis on the tools as on what is the culture. They examine and
certify that the people are really involved in the continuous improvement cycle, the
communication process, that the goals are clear etc. They look at the goals more than
the tools to see how effective an organisation is.

A lot of companies think if they buy the toolbox they will fix the problems. But
it recpiires more than that because as anyone knows you can buy a toolbox in
any hardware store hut it doesn V make you are a carpenter.
Jim O’Neill
Senior Industrial Engineer, Lake Region Medical

The next participant maintains that:

the application of those [methods engineering] techniques is going to improve
a layout in a way that Lean cannot, does not, will not. Because what you get is
one person who has specialist knowledge focusing on one task. What you get
with Lean is you get a committee, and you will never get the same level of
detail spelling out precisely how to improve it. You will get stuff like it’s
wasteful to do this, do that, is or do the other. But again it won V probe in the
ways the Principles of Motion Economy will.

Jim O’Sullivan
Managing Director, Prime Management Services

The participant states that even though MTM, for example, is primarily a
measurement system, it can be used as a system for examining methods as well,
because there are no w'asted movements in it. So if a manual operation is set up using
MTM values, there is no way anyone applying Lean techniques can match that. Waste
is eliminated at the design stage. There are many Predetemiined Motion Time
Systems, but what all of them have in common is that the Principles of Motion
Economy are built into them.

/ would see Lean as a subset of Industrial Engineering. I see Lean as a subset
of Method Study.
Jim O’Sullivan
Managing Director, Prime Management Services

The next respondent believes;

The textbook methods are very relevant. I don 7 think that the older concepts
will he replaced by the 5S and other Lean concepts. / think that Methods
engineering whether you use Lean or otherwise will he vital. The other
methods are very narrow. They are very small hits and pieces. I can 7 see
them ever replacing Methods engineering.
Danny Vaughan
Consultant Industrial Engineer

The next respondent states that:

Our lecturers use all the Methods engineering concepts in conjunction with
the Lean training. In relation to time and motion studies, we don 7 do that
anvmore.
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Joe A heme
Managing Direetor, Leading Edge

This Respondent points out that many of these methodologies are quite similar but
have different aeronyms. In all Leading Edge Group Lean transformation projeets
DMAIC is now used. It is not unlike the SREDIM - it is very similar. That is why it
would be very interesting to compare the methods engineering has studied by
Industrial Engineers use and compare it for example to DMAIC, which is used by
Industrial Engineers and Lean practitioners alike. Lean is a repackaging of traditional
Industrial Engineering. The fundamental elements, the approach and methodologies of
managing projects etc., have come from Method Study and other parts of the
Industrial Engineering currieulum.

The next participant believes that:

Methods engineering is primarily a planning tool. / am going to do something
that is not already there. How am I going to do it properly? Lean to me is
how ean I do what is there better.
Cathal O’Conaill
Chairman, Institute of Industrial Engineers

This participant believes that methods engineering still relevant in a Lean
environment.

The next respondent prefaces the respondent’s remarks about work study, and
Qiuestion five (i.e. methods engineering), and Question 6 (work measurement);
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/ don 7 know much about work study. / found your question 5 very interesting hut
question 6 1 wouldn 7 know that much about. Your question 5 - this is a key issue and
this is really what \\'e have been starting to speak to. From what / understand about
methods engineering it is the problem solving kind of work.

Dr Seamus O’Reilly
Senior Lecturer UCC

The respondent then goes on to discuss Lean and the perceived essential difference
between Lean and Industrial Engineering - namely the nature and extent of
involvement of people in the process:

Some of the Lean work and particularly Six Sigma work comes from variance
reduction.......it comes from a problem and you are then trying to solve the
problem. Lean has a somewhat broader view. It is often problem based, first
you have a value proposition idea. There are three things / guess. Firstly, the
methods that you are using and seeondly what you are doing and how that is
decided upon. Who decides that the industrial engineer does the study,
eompared to what is becoming well established is how problems are identified
in Lean and ownership etc., and people on the line and there is all of that kind
of side to it. The third thing then is the level of involvement in that. The
company / was talking about before which you may well know, that employed
Six Sigma f)r a long long time - they made some progress hut in the long run
they didn 7 really make that much progress because they didn 7 really involve
the people and a lot of what they were doing wasn’t very sustainable. And
that is the third pieee, that is the big difference with continuous improvement
today.

Dr Seamus O’Reilly
Senior Lecturer UCC

4:6 The Relevance of Work Measurement and Standard Times in
Lean

Standard times have been a key part of operations planning and control in
manufacturing for many years now. Work measurement has been a prime tool for the
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determination of standard times. Has this changed in the light of increased adoption of
Lean thinking? If so, how has it changed, and how does this impact on performance?

The first participant observes:

The utility of work measurement? Work measurement is definitely not being
used as much as it used to.
Tim Byrne
Executive Director, Institute of Industrial Engineers

This participant was on to state that it is being used in some companies, but often not
properly. Their idea of work measurement is taking the time, looking at how long it
takes to do the job. That is not really work measurement. It could be described as a
very elasticated version of work measurement. Work measurement is actually
measuring work to eliminate the Ineffective Time within it. This is done by breaking
down the job to elemental level, then identifying and making improvements.
Measuring Takt Time, which is what is done in Lean, does not do this and
consequently does not give the required control of the process. Takt Time can include
a lot of Ineffective work. It does not look at Performance Rating. The participant has
observed this on many visits to many different companies, and points out that if the
target is wrong in the first place, the outcome is wrong, the measurement is wrong, the
performance rating is wrong. The participant maintains that much of the decline of
work measurement has been caused by the rise of the Celtic Tiger, and associated
concern about the declining competitiveness of Irish industry. Part of the problem is
that work is no longer being measured in the way it was measured before.
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People saw Work Measurement as a way of measuring pure labour produetivity, and
nothing else. They regarded it as a performance based rating system which was used
for bonus schemes.

But, unless managers know what they should be doing, they do not know how well it
is being done. Work Measurement is important in any environment, either be it Lean,
or be it non Lean. The participant queries:

ifyou 're not doing proper work measurement, how can you measure what
your capacities are? What your peaks and troughs are? What you can handle?
How can you price your product? How can you tender for a job? How can you
he competitive in doing that? And ifyou ’re only doing it in a piecemeal way,
far example, by looking at Takt Time only, you can 7 do these things properly.
Tim Byrne
Executive Director, Institute of Industrial Engineers

If the business does not quantify what it should be doing, then it cannot sustain
competitiveness in the longer term.

The next participant agrees that work measurement and it’s associated performance
benchmarks are still relevant in a Lean environment:

are they relevant? Yes!. You need to understand that that’s part of how you
plan and what you estimate your businesses should do, what performances
should provide.
John McDonough
Consultant Industrial Engineer and Lecturer

They can also be used as methods of motivation. Their uses have changed a little bit particularly in a Lean environment. Businesses are now looking at other indicators of
performance that probably would not have been focussed on previously. Where steady
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improvement is the focus, work measurement can be used to progress incremental
change. It also it depends on what type of technology being used. Where breakthrough
or disruptive technologies are involved, an approach based on work measurement and
standard times might be irrelevant. The participant believes that work measurement
and standard times are not used as much anymore because people are afraid of them because they don’t communicate well with employees, and managers also probably
feel that they’re eventually going to get standards that are going to set
underperformance as the average, and that’s possibly a worry.

The next participant states at the outset:

/ chn 7 know a huge amount about it really. I have only learned about takt
time. I haven 7 learned too mueh more about work measurement.
Anonymous

This participant has very little experience of work measurement being applied in the
workplace. There probably could be a lot more done through the use of work
measurement. The respondent believes that work measurement of some sort, and
plans are needed in the workplace. There is a need to know how long jobs take. The
person working on the factory floor needs to know how much of a given product has
to be made in a given time. It is necessary to know the time by which various tasks
must be completed. For the most part this is done in the respondents company on
shared spreadsheets. The manager creates a plan, saves it on a spreadsheet - the
employee comes in, looks at the spreadsheet and knows what has to be done. This
plan is based exclusively on guesswork and estimation based on past experience and
maybe hoping for the best. The process can be complicated by the occurrence of
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contingencies, such as breakdowns and so on. Experience is obviously important too.
A good manager will know what can be done or what someone can and can’t do etc.
The manager will make out his plan based on eustomer demand, but the person
actually working on the machine would possibly know better what could actually be
done.

The next participant believes that Industrial Engineers need to refocus on ergonomics
issues around the interface between humans and machinery. People need to be aware
of the problem of stress, and it needs to be properly built into plans such as labour
headcounts. The Standard times need to be used for this planning. Also work
measurement and standard times have a role to play in planning around stress
problems:

People need to he aware oj stress as an issue, heeause I think ergonomies is
the big thing now. It’s the human interface with machinery. That’s an
Industrial Engineer's job, and the Standard Minute needs to be used now for
planning.. It needs to he used for planning labour headcounts in a proper way
so that stress is taken into account - both stresses, fatigue and stress. Fatigue
is already in there. We’ve already built fatigue into it. .We now need to build
in stress into it.
Donal Nolan
Development Officer, Institute of Industrial Engineers

This participant maintains that Industrial Engineers need to look at Capacity Planning,
as in scheduling. Timing a job isn’t enough. There is a need to know about and
accurately plan for efficient setup times and other components that drive productivity
within the plant. Each product will have different setup times. If there are too many
setup times in the plan, productivity in the plant is going to be low. But when an
Industrial Engineer goes in and measures all the different elements, like idle times.
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and other elements like that, that Industrial Engineer now has to understand how to
put these into any of the ERP systems, so the system can make some sense out of it,
and the system then can plan the most efficient product mix going through a plant to
reduce setup time. There may be trade-offs to be made between various factors, but
ultimately it will enable managers to make informed decisions based on more reliable
infomiation. The respondent believes that that is the new Industrial Engineering, and
the requirement for proper work measurement will be key to that. At the moment
companies generally do not use standard times based on work measurement. They just
record actual times. Performances measured on the BSl scale are not as relevant any
more because the key factor is probably the cycle time on the machine. It’s mostly
man machine working now. The basic question is, is that person available at that
machine when they are needed? The limiting factor is not going to be about how fast
that person is working, but how fast the machine cycle time is, and what’s coming off
the machine, and what needs to be put onto the machine. So where the standard
minute is then, is measuring has the person got enough time, given the allowances
built into it. But that is not understood by managers. They just time it. Recognised
standard performance benchmarks, such as the BSI scale, have been abandoned, or are
being ignored, and consequently variability around them is no longer being closely
controlled. To illustrate this, the respondent cites an example from the Japanese
Nissan factory where younger people on an assembly line were expected to work
constantly at an excessively high performance rate. On querying this, it was explained
to the respondent that these people were expected to work at that rate until they
reached the age of 35. After that they would be moved off the line to somewhere else.

The next participant, was not an Industrial Engineer or a Lean practitioner, comments:
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/ don 7 think I can answer this question for you. You 're talking presumably
about the time and motions study aspect. / know if you can 7 measure you
can’t manage would he on of one of our great sayings.. You need KPIs and
you need milestones.
Michael Grant
Director, Irish Institute of Purchasing & Materials Management

The same participant also observed:

As someone who lectures in management, the only thing I ean say is that this
it is very scientific - measuring how many steps it takes to do something and
the scientific concept is still all over industiy. It goes back to Frederick Taylor
and it is everywhere, it did not die away. But scientific measurement fails on
its own ifyou don’t have the humanity and the human relations aspeet of how
you will manage the people.
Michael Grant
Director, Irish Institute of Purchasing & Materials Management

The respondent queries whether Industrial Engineers receive adequate training in in
the human relations aspect of how to manage people. If Industrial Engineering
training does not encompass the more modern organisational behaviour and human
relations end of management, it could hurt Industrial Engineering as such. It is
difficult to sustain people’s motivation continuously. Purely scientific methods of
motivation have backfired into industrial unrest and drops in productivity for no good
reason. Modern industries such as Apple and Google are very aware of the social
aspect of their production people. By using measurement alone, it can be hard to
maintain productivity levels. In the past. Payment By Result bonus schemes, based on
standard times, were used in many companies - until they discovered bonuses won’t
continually motivate people. People thought money is a motivator. Money is not a
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continuous motivator. When a manager gives someone a bonus, that bonus cannot be
taken from them. The extra money is used to fund a higher living standard to which
people adapt and come to expeet as a matter of routine. The motivation diminishes. A
lot of studies have actually proven this. Continuous motivation is a most diffieult
thing. Companies are changing their approach to this, to a model whieh enables
people to feel that they belong, that they are mueh more a part of the organisation.
Their opinions are important. This is psychologically fooling people, but bringing it to
the point where they see their jobs as just another extension of their lives. The oldfashioned view of the job was that people’s lives started once they clocked off the job.
Continuous motivation is the bugbear of this modern working environment. The
question of motivation, human relations management and organisational behaviour is
where management is probably ehanging most in the modern age. The scientific part
discussed previously has never left since Taylor and it will not do so.

The next participant comments:

I think they [work measurement and performance rating] are considered old
fashioned and irrelevant by people in Lean in the sense that they tend to rely
on Takt time and set the pace of the line to customer requirement and that is
fine, that is a system of doing it.
Jim O’Neill
Senior Industrial Engineer, Lake Region Medical

The participant goes on to point out:

/ think the problem and the opportunity is that you don 7 know what the
utilisation ofyour resources/lahour are ifyou go down that road. You are
blinded to that. As long as you keep making the Takt time you are unaware,
and the Takt time can change. / think when you have Industrial Engineering
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standards, you know what the true eapaeity is, you know what the consumed
capacity is and you know what the opportunities are.
Jim O’Neill
Senior Industrial Engineer, Lake Region Medical

This participant maintains that standard times were the basis which managers used for
planning activities such as scheduling, costing, and manning levels. Now, they don’t
seem to do it a lot and there are a number of schools of thought as to why not. One
reason is that technology and automation have taken over to a larger extent, so that the
labour is a smaller part of the cost and less relevant. There is less likelihood of a
focus on labour in that kind of configuration. Then methods become more important.
Labour is important but in a different way:

The method is now more critical, i.e. that people are operating that hopper
with the chemicals correctly or else there is waste and there is loss.
Jim O’Neill
Senior Industrial Engineer, Lake Region Medical

In the Lean environment Takt time doesn’t take into account the fatigue and tiredness
of the worker. If the ILO table of allowances is used to calculate relaxation, it can
then be ensured that even if the Takt time is going to give way, if the appropriate
allowances are put into a standard, they will be consistently achieved without injury to
the operators. It is a fairer system also, because it has been developed by the
International Labour Organisation. In the absence of work measurement, there is
inconsistency in targets as well. Takt times are being set by untrained people using
stopwatches. They are not able to differentiate between the effective rate of working
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and what they are observing. So there is potentially a leakage of integrity in setting
standards and therefore waste.

The next respondent points out:

They are less relevant today than they were in the past, precisely because the
types of industry that there were utilised in have gone from Ireland. The high
volume low cost manufacturing - that’s gone. I don 7 think it's coming back
soon, if ever. So, the application of work measurement techniques was
particularly useful within those industries. The older traditional ones, the
textile industry, the leather industry, even the assembly of computer parts,
cabling, and all of that kind of stuff. They are all gone. Anything that has a
high labour content, is gone now to China and more developing economies.
Jim O’Sullivan
Managing Director, Prime Management Services

The respondent maintains that standard times were used for costing, for budgeting, for
scheduling, for line balancing, for loading, and so on. They were the basis for
planning. Work measurement became, a victim of its own success, because it was
used so extensively. This widespread use of work measurement generated huge banks
of data that were in turn used to develop synthetic values for whole host of operations.
And, they were valid and, they continued to be valid in many ways, because the whole
benchmarking approach operates on that basis. But the fundamental data, the raw data
that give rise to all of the benchmarking, was from work measurement to begin with.
And, in the absence of work measurement, the benchmarking became something that
was benchmarked against something that was done previously, and then it began to
move away from the original gold standard.. Accuracy was lost. But, it’s not that
important unless it’s an industry that relies on having very accurate time standards.
A whole business of a body of knowledge is being lost. Many younger managers
nowadays have no knowledge of the concepts and the use - unlike their older
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counterparts who had exposure to it. And that’s fine, until the time comes, when
somebody says “Well, what is a fair days work?”. And that day will come back! And,
then who is to answer that? Somebody will have to be found, because this body of
knowledge is lost. So, there’s an argument for maintaining this level of expertise. Its
application might be much narrower now than it has been in the past. It was a very
useful set of techniques in times of dispute between employer bodies and trade
unions, because it was viewed as being the true fair yardstick of what a days work
amounted to. And, Industrial Engineers were regarded as honest brokers who called it
as it was, and didn’t have an axe to grind. There is a role for that kind of a person. But
that kind of a person bases their credibility by having a set of techniques that can be
viewed as being impartial, and scientifically accurate as well. Standards, or targets are
hugely inconsistent because of the decline in use of work measurement. Additionally,
the lack of application of method study means that individual operators will apply
whatever method seems most appropriate to them at that time. The result is that there
are huge variations in method within the same business, within the same assembly
line. Lean attempts to control these variations through Standard Work, but does not
succeed in doing so in the respondent’s experience. There is training required that
does not happen. There is attention to detail that does not happen. There is a layer of
supervision that doesn’t happen. And there is a general laise faire attitude with the
employees that causes supervisors particularly to stay away from the business of
telling them precisely how to do it. Because it seems a good thing to leave some of the
decision-making to the operator on the shop floor. And that is okay, as long as the
result is running the business better, but the respondent’s experience is that this is not
the case . The respondent finds that this is a particular problem in the regulated
industries, such as those governed by the FDA.
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The respondent finds that inconsistency in standards does not impact on performance,
because performance is now judged on the basis of adherence to Takt time which is a
function of customer demand and bears no relation to standard time.

The next respondent maintains that:

rating is very important for bench marking
Danny Vaughan
Consultant Industrial Engineer

This respondent is of the view that work measurement and performance rating are still
very relevant. Lean is just another method of productivity improvement. The
respondent further posits:

I think there is a lot offudging going on in that area.
Danny Vaughan
Consultant Industrial Engineer

The next respondent believes that standard times based on work measurement are no
longer used and describes how Lean practitioners set their output targets:

What we are doing now in relation to setting performance ratings and targets
is we are using the people. As I said, they’ve got their performance sheets.
They’ve got their observation sheets. We are not actually doing time and
motion studies ourselves. We are giving the information and checklists to
individuals. They are completing them and recording information on these
observation time sheets. We are taking a sample of the population. We are
doing all that and then what we are doing is we are taking out exceptions, and
we are analysing the results like the good Industrial Engineer. However it is
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not from an Industrial Engineering perspeetive of old, like we did it a private
insuranee eompany some years ago where we were there, and observed it for
days and we were independently ehecking and eame up with ratings and heneh
marking targets. What is happing now is a much more inclusive arrangement.
However, if you are a good consultant Industrial Engineer you will he able to
spot trends. However it is not the direct route. .It is not "in your face’’
type....Following someone around with a stopwatch? -That is exactly what I
am talking about. That is gone. We did that years ago in a private insurance
company. In the last five years there has been a much more subtle approach.
We are still using a lot of the techniques hut it is much more nonconfrontational, if that is the correct word, it is non-invasive and we are
accepting the observations from their checklists. However we still go along
and we still analyse and if we spot anomalies or whatever in the results, we go
back. We have much more of an inclusive approach. That is the difference.
Except, we’re still doing the same thing. We are still analysing sample
techniques, we are still breaking the job down, into activities, categories or
whatever - breaking it up into eight hours etc. We are doing all that but we
are accepting the results at face value and analysing the results. Then there
are negotiations between the companies and the unions and we say we are
looking for a 5 or 10% increase. But we don 7 have the analysis showing
exactly based on direct observation. We don 7 set a standard time. That has
been a big change hasn 7 it? A big, big change!
Joe Ahcrne
Managing Director, Leading Ldge

The respondent believes that work measurement has been bypassed because of the
culture change requirements of Lean. This involves working with the people doing the
job rather than independently of them, and using these people to generate
improvement. Toyota’s concept on that is that rather than doing it in that way,
managers and supervisors maintain ‘one on one’ relations with operators, giving them
problem solving tools and techniques, coaching and facilitating them, and then they
will automatically come up with performance improvement. That is their concept.
Empowerment is the fundamental part of what people call real Lean.

The next respondent believes that:
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/ don V think [Work Measurement] is there now.
/ think in eertain
environments ineluding one where / work, I ean see where it is missing. To
me it was somebody independent eoming in, in a semi unemotional way and
going - what should it take to do that? How many of this should we produce
in a day or whatever - but in a fairly unemotional and non- vested way - I am
not the person that has to do it. This is what I think is reasonable,
professional from the point of view that / knew what allowances to put in.
Cathal O’Conaill
Chainnan, Institute of Industrial Engineers

Large eompanies, like Toyota, that rely on Lean, have great control over who they
employ. They use very advanced techniques for selecting suitable employees. Many
of them have very long interview processes, where employees are temporary for a
very long time to make sure they are suitable. Smaller companies do not have that
luxury.

/ think whether we like it or not there is a certain truth that says no, the other
type of management has to step in somewhere, a management more direct and
one that assesses what do I need without getting a consensus. But if you
totally hand it over to the people doing it, and you have no concept of what
they should he doing, then you are at their mercy.
Cathal O’Conaill
Chairman, Institute of Industrial Engineers

Large companies can afford to buy in the motivated and committed to Lean workforce
that they need. Smaller companies cannot be so selective. They may have managers
who cannot sell the need for Lean thinking. Many of their workforce may not be
capable of buying into Lean. They will often be sceptical about Lean. Many of them
will be people who grew up with the old confrontational ‘them and us’ management
style. Companies in this situation, who have abandoned their work measurement
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know how, will not be able to measure and improve their productivity because they
will not know how long the job should take to do. In the respondent’s experience,
asking the person who is going to do the Job this question will typically result in an
exaggerated time that will be unreliable for use in planning and controlling the
operation.

The referee has been taken out of the game.... As long as everyone wants to
play games and obey the rules everything is fine. But if some fellow goes
breaking the rules, who is going to rein him in?
Cathal O’Conaill
Chairman, Institute of Industrial Engineers

The next respondent states at the outset:

/ wouldn 7 he that familiar with this cjuestion.

Dr Seamus O’Reilly
Senior Lecturer UCC

The respondent argues that the work environment has now changed:

in most Lean organisations you wouldn 7 have expectations like you would
have had at that time. You would have takt time which is different.

Dr Seamus O’Reilly
Senior Lecturer UCC

The respondent then goes on to discuss how Standard Work might satisfy this
requirement:
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The standard work would he one of the key aspects of Lean which would speak
to that in one way. It would speak to the productivity aspect of it, the methods.
To me that is absolutely essential in Lean and some of the most interesting
work we have seen done of late is in areas like obviously NPD which is very
popular now but also in procurement sales where you wouldn 7 think Lean and
standard work- very individualistic people etc. And we have made huge
progress with some companies. The standard work fits in here. It would be
interesting to unpack that and then of course you know your line speed and
what you want out of it, what the expectations are from the person you are
talking about. Whereas Lean starts from a demand situation and your takt
time will he determined by the demand. It is all driven by the customer
demand. The bigger picture OEE will capture a lot of what you expect your
line to deliver. But this currency that you have, this language, it isn 7 used any
longer. And that is what is interesting.

Dr Seamus O’Reilly
Senior Leeturer UCC

With regard to eontroversy surrounding work study and work measurement, the
respondent makes the following eomment:

Exactly! Whereas you get a lot of involvement from people coming in other
ways. And you are getting your productivity, and you have your stretch
targets. Most good Lean plants it is there on the wall as you walk into the
canteen, what is going on and what you are looking for.

Dr Seamus O’Reilly
Senior Leeturer LfCC

When asked how output targets should be arrived at in Lean in the absenee of work
measurement the respondent stated:

/ think the point you are raising is one of the things which needs to he
considered. Was this just part of the whole had image associated with time
and motion studies and this is a much more proactive and engaging way of
getting to the same? The question then remains, are you getting to the same?
And that is well worth asking and are there ways offinding that out? Does the
company really know? And can they really find that out?
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Dr Seamus O’Reilly
Senior Lecturer UCC

On the concept of a fair days work for a fair day’s pay, the respondent comments:

Yes hut there was the kind of Taylorism etc. Taylor was more pro worker to
my mind - a fair day's work and all of that. And people might say what he
thought was a fair wage wasn 7 very fair! But ifyou look hack and read what
he was saying at the time and all that, it was more what happened aftei^'ards
and how it vanished. That is the crux of the matter to your thesis.

Dr Seamus O’Reilly
Senior Lecturer UCC

4:7 The Impact of Lean on Organisational Performance in Ireland
This category examines the impact of Lean on organisational performance in Ireland.
Has it been successful, or unsuccessful? Has it succeeded where traditional Industrial
Engineering has failed? If it has succeeded, why has this happened? This category
seeks to answer these questions.

The first participant maintains that it has been successful and explains why:

The impact of Lean on organisational performance in Ireland? To me it's been
successful....Because it’s gives companies with no experience of Industrial
Engineering, some basis from which to actually improve their performance.
Tim Byrne
Executive Director, Institute of Industrial Engineers

Industrial Engineering has tended to be based only within manufacturing industry, and
usually in labour intensive manufaeturing industry. Lean is seen to have a broader
appeal, right across many different industries. In some cases Lean has succeeded
where traditional Industrial Engineering has failed because it has had far more
exposure than traditional Industrial Engineering. This has been driven partly by
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promotion on the part of commercial organisations seeking to profit from the delivery
of Lean training. The reason why Lean has succeeded in some areas is the higher level
of penetration it has achieved within companies that would not nomially employ
Industrial Engineers. By contrast Industrial Engineering has not been well marketed
and its benefits have been viewed two narrowly. It is linked with time study, and work
study. It was seen as a derogatory term in some ways. The question is also asked - is
the name ‘Industrial Engineering’ the right name for the job that is being done. It has
different names in other countries. But generally Industrial Engineering is seen as a
very narrowly focused field - in Ireland, in particular. In the United States and other
countries it is seen to have a much broader focus. This participant believes that Lean
has not succeeded in providing better results than Industrial Engineering within
individual companies in Ireland - even though it has achieved greater penetration, and
consequently greater success on a national scale. Traditional Industrial Engineering
covers a very wide field , for example areas such as, manufacturing, capacity
planning, bar coding, MRP, BPICS, SAP, industrial relations, ergonomics,
warehousing, logistics, and others. Lean is just a very limited facet of that.

The next respondent agrees that Lean has succeeded where Industrial Engineering has
failed:

And I want to qualify why Industrial Engineering has failed. Industrial
Engineering has failed where managers have failed to realise the value of it the application failed. I think that they didn 7 recognise the meaning of the
word - how to get a solution using an Industrial Engineer. It goes hack to my
original point. The people making the decisions, like most of the general
population, are not Industrial Engineers. In other words most managers do
not know what Industrial Engineering is.
John McDonough
Consultant Industrial Engineer and Lecturer
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This respondent argues that Lean has siieceeded precisely because it did not term
itself‘Industrial Engineering’. There was then no confusion about the meaning of an
‘Industrial Engineering‘ nametag. Their approach was - this is what a manager should
do - this is what a supervisor should do. It’s the learned solution. In Lean when people
are asked to run a business, they are being asked learn from their failures. The
respondent would regard a really Lean organisation as a learning organisation. That is
way beyond the remit of an Industrial Engineer.

The next respondent believes that Lean has been successful in terms of refocusing the
minds of managers who would have studied work practices years ago and might never
have touched it for maybe 20 years. Suddenly they are being retrained and getting
their Green Belts etc. It has refocused their minds on improvement and making work
better:
They are focusing on organisational change even in how we interact with one
another and how we communicate at work.
Anonymous

A lot of it is people orientated also and focuses more on how they interact with one
another. The respondent maintains that traditionally the people management side of
business was ignored and there was more focus on the technical side.
progressive and there is a purpose to it.

Lean is

Lean has succeeded in terms of people

management. In terms of standardisation and work practices. Lean has not progressed
things hugely. The core ideologies of Industrial Engineering are still there. Lean has
penetrated better into businesses. It is probably seen in a better light. It has penetrated
better into the higher levels of the organisation. It is now part of whole scale
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organisational change. In the respondents eompany, people in HR and IT are talking
about it

everyone in the organisation talks about it, whereas traditionally Industrial

Engineering probably focused more on the factory floor. If people anywhere else in
the organisation were asked about it, they mightn’t have any knowledge of it. The
respondent believes that:

Nowadays / think if you go into any organisation everyone knows what Lean is
and whei'e it comes from and the history behind it.
Anonymous

The next respondent comments:

/ don V think it's a success. / think it’s just taken over.
Donal Nolan
Development Offieer, Institute of Industrial Engineers

The next respondent maintains that:

those who have embraced Lean have pr'obably put themselves in a more
competitive position so / think it has been successful for those who embrace it.
Miehael Grant
Director, Irish Institute of Purehasing & Materials Management

The respondent believes that Eean has made a better job of waste elimination beeause
that is its sole objective, whereas Industrial Engineering doesn’t have the sole
objeetive of eliminating waste. It includes all the other aspeets of producing the
product. Industrial Engineering certainly has not failed, but it has probably found it
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necessary to embrace Lean to bring the focus on elimination of waste maybe higher
up the scale, even though it always had such a focus. Eliminating waste is the same as
improving productivity. Lean techniques provide companies with the tools of
eliminating waste. One of the earlier experiences that the respondent had with Lean
was that it began by cleaning up the workspace. There were factories with Industrial
Engineers everywhere producing great product, but their work areas were a mess. All
Lean did was focus attention on those areas. The respondent argues that Industrial
Engineers should embrace Lean as another tool to help them do their work better.

The next respondent is of the view that Lean has not achieved its full potential, even
in manufacturing companies:

/ think Lean has not achieved its full potential because it is limited by the
perception that it is confined to the factory floor. At the factory floor level it
has been successful. 1 do think though in the wider organisation it still has
unfulfilled potential, and in many ways the business process and the business
process models are ultimately what determine the transactions on the shop
floor. So while Lean may have done good work in companies at the shop floor
level, it has yet to make its mark in the services and the hack office even within
manufacturing industries.

Jim O’Neill
Senior Industrial Engineer, Lake Region Medical
One of the good things about Lean is that because it is more focused on the ‘soft’, or
people issues, it tends to involve the stake holders and trains them to help and
participate in projects. In Industrial Engineering the expert will look after the project
end times. There is more diffusion of roles and responsibility in Lean. In Lean firstly
there is the Kaizen event where everyone comes in and makes their brain jump or
brain shower as they call it now about waste and opportunity. In Industrial
Engineering it is down to the eyes and experience of the practitioner to go out and
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illicit that information individually. And because he/she is the sole foeal point, the
result and findings ean be limited. They ean also be suspieious. The partieipant
believes that the involvement in the ‘soft’ side of Lean is one of the powerful add-ons.
It gets everyone involved and keeps them involved at all stages. There is a differenee
in commitment on the part of people working on the faetory floor. When Lean people
come in to a eompany they should try to find where the pain is for people working in
the proeess and find the choking point and fix it. Then people will see the value of it that the Lean praetitioner is there to do something for them. That sort of strategy was
used by Industrial Engineers also, where the things that people were unhappy about in
the Job were looked at first, with the objective of getting some sort of buy in to the
objeetives of the project by the operators. Industrial Engineering has more of an
adversarial role than Lean. For Industrial Engineers though, the drivers were that short
term goals were given, get the labour utilisation up. Some people were very good at
it. They would pick up all the other opportunities and get them fixed them as well.
Others were hired for single purpose and did single purpose, whereas the approach in
Lean is that there is a eustomer, there is a stakeholder. You have stakeholder analysis
and you can see who is going to be impaeted. Then you have the continuous
improvement person. In Industrial Engineering you were valued on being a standalone
self-starter. You had to go into the war zone and bring back the bodies! There was
never too mueh eoneern about the aftermath. Then the next time you went in there
was resistance to some of the things that were attempted. In the Lean approaeh, there
is an awareness at all times, get everyone involved, keep everyone involved and try
and find things where there is eommon ground. Industrial Engineers often went in on
solo missions to do things - for good reason. They were operating a kind of
eommand/eontrol management system whereas the Lean is in the more liberal
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manufacturing environment. That approach was more appropriate in certain cultural
environments. There is also the fact that the general standard of education in the
workforce today has risen. People have demonstrated more intelligence and can
participate in the improvement. In the past, people who worked in the factories
tended not to have Intermediate Certificate or Leaving Certificate, had a low standard
of education, could not be trusted and would resist.

If I am involved in a Lean project I will get everyone in a room and say — look
everybody this is what w^e are about - there is none of us as smart as all of us.
1 think the psyche of the Industrial Engineer on the other hand was -1 am the
efficiency expert - ye just do the work. In the new continuous improvement
world you have to have an engagement model with the stakeholders.

Jim O’Neill
Senior Industrial Engineer, Lake Region Medieal

The next participant maintains:

The impact of Lean on organisational performance? I have no hard data on
that. Because I don 7 think hard data on that exists. No! There is none that I
can actually point to and say "here we are, here is the evidence we sought ”.

Jim O’Sullivan
Managing Director, Prime Management Services

A typical Industrial Engineers approach will be to look at and explain the cost savings
inherent in a project. The respondent does not see that approach being taken by Lean.
The only ones who tend to track Lean are Enterprise Ireland and they do it for a
political reason. They track selected projects in small and medium-size enterprises
that they grant aid to introduce Eean. They highlight the improvements on these
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isolated projects. They do not track the effects of changes on the wider process, and
consequently some wider implications of localised improvements are not factored into
that data. Moreover the respondent suspects that a lot of the figures are fudged
anyway, because there is a grant involved. On the other hand common sense would
suggest that the application of Lean techniques has to be beneficial.

The next respondent is sceptical about the impact of Lean on organisational
performance in Ireland. The respondent is also sceptical that Lean has succeeded
where traditional Industrial Engineering has failed:

I (Jon 7 think it has been any more successful than any other standarcJ methods
we use. Most companies would like us to think it has been successful. On the
ground, and ifpeople are honest, it is not and has taken a lot of time and cost
and a lot of money has gone into it. / think ifpeople are really honest they
would find that a lot (f time and money has been wasted.
Danny Vaughan
Consultant Industrial Engineer

The respondent points out that it has resulted in a renewed focus on productivity,
which is good, and is of the view that Industrial Engineering has probably gone a bit
stale.

The next respondent points out that this is a difficult question to answer, because there
is no empirical evidence on whether the impact of Lean on organisational
performance in Ireland has been successful or not. However, there is global evidence
on the success of Lean. The respondent cites Michael Balle as making the point that
virtually all the savings that have been claimed by organisations for Lean are not real
financial savings. There might be savings in one part of the business, but was it a real
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saving, and, were the actual savings followed through in relation to the changes that
would have had to be made to actually end up on the bottom line. The respondent then
discusses his company’s plan to research empirical evidence on the success of Lean.

But there is a fundamental question. We do not have enough empirical
evidence in this country to state how successful it is or not. Everybody would
have a different opinion on that Dermot. We all have opinions, the trouble is,
it is bad there isn 7 any empirical evidence. You look at project charters and
so on and they talk about hundred thousand and millions of savings on
particular projects. Have they been independently verified? That is the
bottom line. I think there are lots of savings, efficiencies and streamlines
within a particular process. I suppose the bigger issue is has that fed
completely into the bottom line. We are going to do a little bit in relation to
providing empirical evidence on that.
Joe Aherne
Managing Director, Leading Edge

The respondent maintains that Lean has succeeded where Industrial Engineering has
failed in many ways.

The next respondent also believes that Lean has had a successful impact on
organisational performance in Ireland:

I think Lean has probably been successful. Has it improved productivity?
Yes. Why has it improved it? Because I think when you give people ‘buy in ’
to what they are doing and ownership of what they are doing, that their first
reaction is pride and a buzz. That does work. So initially when you start
something like this, it is very possible. You are showing me respect,
acknowledging I am an expert in what I do, and that encourages me to do it.
Cathal O’Conaill
Chairman, Institute of Industrial Engineers
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However, the respondent points out that when the initial enthusiasm wanes and
becomes what is expected, people begin to think that they are no longer getting
anything out of the process - in a way that is similar to the experience with bonus
schemes in the past. The problem will then be that the person who had the skill set to
measure and benchmark process has been removed. The respondent believes, that
Lean has succeeded in some ways where traditional Industrial Engineering has failed.
The traditional scenario in which Industrial Engineering operated became too
confrontational. It was characterised by negotiation between management and unions,
and there was no tlexibility. The new consensus approach bypassed many of these
problems. The trouble is, in the respondent’s view, that all these things are cyclical.
The ultimate success of l.ean will depend on whether it continues to be seen as of
value to the people implementing it. If that fads to happen, it will be necessary to
recalibrate and start again, l.ean has achieved things where traditional Industrial
Engineering has failed.

The next respondent, as part of the answer to Question 2 (the discussion on the
demand for Lean), states:

Our average Black Belt project over the last three years was €750,000 per
project
Dr Seamus O’Reilly
Senior Lecturer UCC

When asked about these savings again in Question 7, the respondent states:

we go into some detail in terms of what they are doing. I think it shows how
much opportunity there is there. Is it nearly too much? A lot of companies we
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would have, the furlher down this road you go, when the low hanging fruit is
gone, it is more ehal/enging where you can get improvement from And it is in
those areas outside the factory floor....... Lean is fundamentally about supply
chain, so that ifyou are addressing Lean on the factory floor and you are in a
meat plant or medical device plant or wherever it is, there is so much you can
do. Very quickly you will see that actually you have to talk to suppliers in
terms of dealing with this inventory or quality issues or whatever it is. Toyota
introduced JIT in 1967. So they went through this phase that I talked about
earlier, of course getting their own house in order and building a capability.
Toyota’s competitiveness that comes from Lean comes from how they work
with their suppliers and rolling out Lean TPS to their suppliers. Unless it is a
major innovation, in every new model of a Toyota car, the components are
cheaper than the previous one. They put the price down all the time. And then
NPD. They are the two areas they are competing in all the time. Yes they have
good assembly, but Toyota from more or less the outset, it is the supply chain
is the issue. So when we look at the impact of Lean - yes we have improvement
on site. The real improvement then will come from along the supply chain.
There is that element to continuous improvement. And then eveiy now and
then you have a step change and every now and then people decide to do
things completely differently, you know - we won 7 do that at all etc.
Certainly it would he a timely time to actually start to compile all of this, hut
certainly in a range of companies, say if you picked 20 companies that we
would have worked with. Lean would have been responsible for significant
improvement. / suppose that question also brings up another very important
point about performance. That brings us to productivity which is your next
question.
Dr Seamus O’Reilly
Senior Lecturer UCC

With regards to the longer term sustainability of the continuous improvement cycle
the respondent makes the following comments;

It is an area that we need to he thinking because continuous improvement is
that, it is circular. And you will get to a certain point where you need a step
change. And you need what Schumpeter calls creative destruction. You need
to do things differently. By and large when we say continuous improvement in
let us say a Lean environment, we are really meaning working on and
improving a particular process. Sometimes of course it is totally changing the
process which you call discontinuous improvement or which we tend to call
step change. So you have got to come to that point.

Dr Seamus O’Reilly
Senior Lecturer UCC
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The respondent describes how performance improvement occurs on two dimensions the value side and the efficiency side;

Productivity is about inputs and outputs and being more efficient in terms of
that. That is a given. Yes, and we can unpack it further in a minute! But this is
very important to your performance question for me, because performance is
about the value side and the efficiency side. Peter Hines would say very
forcefully to you if you had the opportunity to speak to him - if Lean is only
about the cost side of the equation you will run out of road very quickly. And
you will certainly run out of road if you don’t have value. It has to he about
creating value as seen in the customer’s eyes and as in the value creation
process, as in how Lean is rolled out to your sales team as a value creation
process to your NPD and then in your existing set ofproducts yes, how we are
doing things and that we can sell to our customers.

Dr Seamus O’Reilly
Senior Lecturer UCC

The respondent expands on the value to the customer side:

Milk is an interesting one now - it is going to be delivered again / think
because it is going sour again isn 7 it? People are tweeting about it and it is
on the radio etc. When you get to a point where something - remember milk
was delivered every day by the milk man at the gate and there was a reason
for that. But when you get to a point where you can pick up a grocery product
as part of your daily shopping, there is a new value creation process there.
There are a whole lot of products we can do that with and a lot of it has to do
with lead times. You know not milk, hut product would have been sitting there
a few days. Now we are getting to one day or 24 hours from packing time.
Which means ifyou save three days there and you actually have to buy it only
twice a week, so that is huge value to the customer.

Dr Seamus O’Reilly
Senior Lecturer UCC
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The respondent then discusses the relationship between value creation and
competitive advantage:

Of course that is value that is easily copied. So that is just operational value.
It is not competitive advantage, it is competitiveness rather than advantage.
So the value side of Lean is key in terms of that, in terms of your
competitiveness. But it is also key in terms of step changes that w'e talked
about earlier. Are we more innovative? Do we have more value? What kind of
value are we creating?

Dr Seamus O’Reilly
Senior Lecturer UCC

The respondent argues that cost savings can only be realised in the context of full use
of capacity:

And the final thing about that - / suppose it is pretty obvious but it is a major
argument what Peter Hines calls 2X. When you introduce efficiencies and voii
reduce costs, those savings are only realised if you can put that capacity to
use. That is 2X. Most people in Lean are still saying well we have reduced our
costs or inventory by so much. I had a PhD student here recently, and we did
an order fulfilment project and she did four case studies in a seafood
company. She didn V know anything about Lean before she went in. And she
reduced their inventory by €lm. So there are these low hanging fruit. That is
an obvious one in terms of their costs. You see other people saying we
reduced the time it takes by x and now we have full capacity and we are not
using that capacity. We are still carrying this overhead.

Dr Seamus O’Reilly
Senior Lecturer UCC

The respondent maintains that the value added side of Lean improvement really
begins to be realised when sales go up:

The reason why TPS worked was because Toyota sales went up. It wasn ’t
about retrenchment as in cost reduction alone. We have some of this right
now. When the food industry started to get very interested in Lean about ten
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years ago - hut it was about cost reduction, and / renieniher we were at the
height of the recession and the currency crisis and they were caught in an
awful movement. But ready when it took off was when sales took off So I think
the value side, the real Toyota story has received very little consideration. I
think there is an over-concentration on the organisation of the unit and not on
the supply chain and historically manufacturing as the area of interest and
certainly an over emphasis on cost. The food industry would he a great
example of that, because when sales took off that was when things improved.
One company we worked with, they increased their throughput by 50% in 12
months and had no capital expenditure. So that could just he good industrial
engineering. Or it could be good Lean that included industrial engineering.
So really how much interest is there when compared to -

Dr Seamus O’Reilly
Senior Lecturer UCC

The respondent posits that the time to introduce real l.ean is in the expansion phase:

/ remember working with a smaller food company during 2008. You had the
recession. These people were exporting to the UK. Sales were down there
particularly to restaurants. The interest rate was up and sterling was against
us and you could not get money from the bank. And he said to his guys on the
line every single box you put on the pallet we may as well staple €5 onto it we
are losing that much money. It was hell. I remember working with companies
then and it was hell. That was a completely different environment to the last
three or four years. The time to introduce real Lean is in the expansion phase.
We have two guys from another food company onto our Black Belt and I
worked with their company a few years ago on another Enterprise Ireland
project. And he said to me Lean isn 7 working. When we introduced it in 2007
we were in a tight corner, we had to do something. / ’ll tell you what I said just try to keep your head above water and when things get good you can use
Lean. And now things are going well the company is moving forward.

Dr Seamus O’Reilly
Senior Lecturer UCC

4:8 Significance of Productivity in the context of Lean
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Productivity has frequently been cited as the raison d’etre for Industrial Engineering.
Productivity improvement was always regarded as a highly sought after objeetive. But
has that focus on productivity changed? Has it been downgraded as an ideal? is there
eonfusion out there about what it really means? This category seeks to explore these
questions.

The first respondent states that:

Productivity to me, is about getting more for the same input, or the same for
less input. So, to me it’s all about looking at resources,
Tim Byrne
Executive Director, Institute of Industrial Engineers

This respondent maintains that productivity, in the Irish context, has always been
perceived as being about labour productivity.

The respondent believes that this focus on labour should be changed to encompass
total resource productivity - total resources being all resources , for example energy,
machines, etc. - right across the whole business. It is also about sustainability. This is
the new role of the Industrial Engineer. It is not just about labour anymore, it is about
moving into the management sector, into retail, and right across the whole spectrum
of business. The respondent believes that there is significant scope to improve total
resource productivity in the Irish health sector:

And, / mean, one of the biggest areas in Ireland where we lack productivity,
and resource productivity is in our health services. We are a pure and utter
disgraee!
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Tim Byrne
Executive Director, Institute of Industrial Engineers

This respondent believes that Industrial Engineering has a much greater presence in
the health services sector in the UK, than it has in Ireland, and this has been the case
for many years now. Industrial Engineering is known as management services in the
UK. There are no Industrial Engineers operating in the health services sector in
Ireland. Neither government nor anyone else sees the need for it:

We (Jon 7 have a health service. We have an administration service with
doctors and nurses tied on to it, not the other wav around.
Tim Byrne
Executive Director, Institute of Industrial Engineers

The respondent does not believe that productivity is a dirty word, and is of the view
that it is not understood by many people.

This respondent also has difficulty with the suggestion that productivity is an
automatic byeproduet of strict quality control and is consequently downgraded in
importance:

/ have great difficulty with that. What's the cost of quality? I go hack to the
time in Waterford Crystal, and at one time less than 50% of molten glass
being blown out of the furnaces was going out the front door. That was
quality. It wasn 7 productivity. We were losing half the product, to get a very
good quality product going out and were doing a good quality job, hut there
was no productivity. So by actually putting in productivity measures, and
actually looking at the productivity of the operation, you could increase your
output ofgood quality glass going out the front door. So, quality is only one
aspect. It’s an end point model, but it is not productivity. Quality doesn 7 give
you productivity, and probably vice versa, productivity doesn ’t give you
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quality. They go hand in hand.. They don 7 run independently, one or the
other. But, you ean have quality, without productivity. I suppose you can have
productivity without quality.
Tim Byrne
Executive Director, Institute of Industrial Engineers

The next respondent offers the following view of productivity:

I kind have a simplistic view - ofproductivity. Productivity is the ability to
make money now and in the future. That’s what productivity means

John McDonough
Consultant Industrial Engineer and Lecturer

This respondent also has difficulty with the suggestion that productivity is an
automatic by-product of strict quality control and is consequently downgraded in
importance:

/ don 7 necessarily agree with that. I think it helps, and I think it will
contribute. I think that’s in response to probably a set of circumstances as
opposed to a generalisation. It may work in some cases. It may not in others.
Quality in whose eyes and who ’s paying for it.

John McDonough
Consultant Industrial Engineer and Lecturer

The next respondent gives the following view of productivity:

/ think put simply productivity is working to market. That is all it is really. It
is about the guy on the factory floor knowing what he has to do and how to do
it in the best possible way. He knows what he is doing and is comfortable
doing it. He knows what the outcome should he. Then he will get better and
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faster at his job and then you will get productivity. Two guys working on shifts
- when one guy comes in and can take over from the previous guy easily - he
should he able to take over without any problems with everything set up
correctly for him to do the job properly by the previous guy etc. That is how
productivity should be attained.
Anonymous

This respondent agrees with the suggestion that productivity is an automatic by
product of quality control and believes that it makes sense:
because when we talk about process flows and standardisation - it goes back
to the likes of Henry Ford when he went to improve the production line, one of
the big downfalls he saw was that, when making cars they Just made the cars
and any issues were solved afterwards in another part of the factory. But in
reality what you need to do to get real productivity you need to push your
quality into your production line. So I suppose instead of waiting till the end to
solve problems you build it in and your core workers can identify problems.
This gives you productivity because when you fix a thing once, you should
never have to fix it again. Your throughput should be higher ifyou are solving
problems on the ground. If a guy sees something that is wrong and is able to
stop the production line and fix it and then makes sure it never happens again.
If he can communicate to everyone else that he had a problem here and this is
his solution and going forward this is what we should do. You would hope
then that the problem would be solved and you would never see it again. That
would he your ultimate goal and over time it should continuously improve and
your issues become less and less and in theory your throughput should
increase. The whole idea is that ifyou identify a problem, it is better to stop
now and loose productivity in the short term to solve a problem. But in the
long term ifyou have found the solution you should never have to revisit the
problem again. Now there might be another problem tomorrow and you will
go through the same scenario again. But that is what Schonherg is talking
about. You solve problems as you go along. He was trying to move the quality
back into production. The guy who has worked the machine for the past ten
years knows his machine well. And it happens naturally anyway / think. A
good worker will know how to get the best out of a machine
It probably
does fdowngrades productivity]. The focus on productivity has changed. The
focus has changed to quality. You take for instance with the likes of Smith and
Taylor the throughput got stuff off the line as quickly as possible and if there
were issues afterwards you fixed it over there. I think productivity now is
identifying the issues as they occur and solving them on the spot.
Anonymous

The next respondent states that:
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Productivity is doing something better with the same amount of people, or the
same resourees, making it more efficient, or looking at better ways of doing
things.
Donal Nolan
Development Officer, Institute of Industrial Engineers

The same respondent also argues that productivity is not just the business of Industrial
Engineers:

It’s the business of everybody on the team. That's the killer - back to that
question up there, that’s the killer blow. It v not a specialist job anymore. It’s
everybody’s job, and that’s a good mindset, hut there’s more to it than that,
which I think there is.
Donal Nolan
Development Officer, Institute of Industrial Engineers

This respondent disagrees with the suggestion that productivity is a by-product of
strict quality control and is really an issue of secondary importance

/ don 7 agree with that, because you can over-engineer something, make the
quality much higher than ‘[fitness for use”. It will cost you a lot of money. You
could go broke doing it, when you need to make a good quality product
efficiently. The bottom line is we’re capitalists.
Donal Nolan
Development Officer, Institute of Industrial Engineers

The next respondent states that in his view productivity is:

It is getting the most ‘ bang’ for your ‘ buek’. The problem with productivity is
that it is based on the business you are in and your competitors. And you must
have higher or at least equal productivity to your competitors. Productivity is
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about the use of all the resources to the best possible extent. The resources
include the materials and lunv they get to where they should he, the labour
and how it does what it should do, the administration and hook end such as
invoicing etc, and getting money in the door. So you cannot escape
productivity and you have to he able to measure it. If you don't you are just
closing your eyes.
Michael Grant
Director, Irish Institute of Purehasing & Materials Management

The next respondent is of the view that the ILO definition of produetivity is outdated
and that produetivity should now be viewed inputs to impact on the eustomer

Quality is the standard demanded by the eustomer. Productivity is the means
by which you fulfil that standard. That is the difference I think. Quality is a
given. You must make to the customer's specification. That does not change.
People talk about productivity in an inputs to outputs ratio. It is a standard.
To me that is somewhat outdated. It is not just inputs to outputs. Inputs to
impact is how I would define it - impact on the outcome of the business or the
customer. I think the traditional produetivity definition was too micro level
whereas it needs to he more macro level. For example, sometimes it can be
more advantageous to make something slightly more expensive than to make it
cheaper ifyou can create perceived quality to the end customer. It is not all
about total obsession with cost reduction but value creation. To me that is
where the model and the paradigm shift is taken. It doesn 7 matter anymore
how many widgets you put in the box. What matters more is what the
customer is going to pay you for the widgets in the box, and how you create
and link the whole supply chain from manufacturing to delivery or whatever.
Jim O’Neill
Senior Industrial Engineer, Lake Region Medieal

Today logisties eosts are greater than manufaeturing eosts. Early outsourcing did not
understand this very well:

So while you may well make your product in China, then you pay for the
shipping, the three weeks lead time etc.
Jim O’Neill
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Senior Industrial Engineer, Lake Region Medical

Continuous improvement engineers and Industrial Engineers need to look at the
totality of the systems they are trying to improve, how they impact on value as
perceived by the customer and the organisation’s ability to satisfy that. The company
is now competing in terms of time to market - not stopwatch time anymore. Product
life cycles been decreasing generally, and it is now all about creating innovative
products quickly, capturing the market before your competitors and being able to
command a premium for doing so. Time is more relevant than ever, if not more so,
but it is time in a different perspective.

The next respondent points out that:

Productivity is a ratio, and that’s all it is. And it’s a ratio between input and
output.
Jim O’Sullivan
Managing Director, Prime Management Services

This respondent does not have difficulty rationalising Schonberger’s thinking about
changed focus on productivity. The respondent believes that this discussion has to be
viewed in context, and maintains that Schonberg was arguing that organisations
should adopt a set of guiding principles that would be common across all industries
that would raise the standards of just about everything. The respondent does not
accept the premise that productivity is being discounted. When Schonberger tries to
convince people of the value of World Class Manufacturing, and puts a light emphasis
on productivity, the respondent believes that it is because it is not feasible to go
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looking for productivity. Rather, the factors that deliver produetivity needs to be
addressed. Quality is one of them. There is no conflict whatever between the seeking
of a World Class environment and improving produetivity. Schonberger was probably
also addressing a senior management audience, where productivity is typically not a
large part of the agenda anyway. Productivity improvement tends to be a diseussion
that takes place at a more junior management level. The respondent believes that
productivity is widely misunderstood.

The next respondent maintains:

/ am sort of hack to the old method which was very simple. Productivity is the
ratio between input and output taking all the factors into consideration,
obviously cptality, the machinery and the labour content. It has to be a good
quality product otherwise we are not talking productivity, ff we are producing
something that is not up to standard we are not talking productivity, ff there is
a reject, that is waste. If you produce a good quality product produced at the
right cost, that is the ratio between input and output as far as I am concerned.
I don 7 think that has changed much in my life. You can talk for hours about
all of the other ins and outs, hut at the end of the day it is quite simple as far
as I am concerned and is as important now as it ever was. In the end of the
day it is all that matters - no matter which way you put it.
Danny Vaughan
Consultant Industrial Engineer

The respondent then points out:

Do I think there is a sense in which it fproductivity] has been demoted in
terms of importance or avoided maybe? Look - at the end of the day there are
some managers who will do that, hut when your cost accountant or whatever
will come back down to you, you will get it down the neck. They ’ll he saying
there’s what it cost us and that is what we sent out. That really is all that
matters. The fact of whether it is good or had quality is a different issue.
That's up to us to get that sorted out first. We should do that first anyway.
When / talk about a quality product, I mean a quality product that is what the
customer requires.
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Danny Vaughan
Consultant Industrial Engineer

The next respondent agrees that the produetivity debate has been marginalised as a
eonsequenee of Sehonberger’s and the World Class Manufaeturing\Lean’s lower
ranking of produetivity as a key management issue

They have [downgraded productivity] because you don 7 hear the word
'productivity To he honest, in 15 years working as a consultant the word
productivity is very rarely used nowadays.
Joe Aherne
Managing Director, Leading Edge

Yes the word productivity has some connotations from the past. Productivity
and Industrial Engineering I would say would be part of the one family. Is that
right?
Joe Aherne
Managing Director, Leading Edge

The real Lean approach is that value has to be provided to the end customer and this
becomes the driver for everything else. So the Lean bible says - if the right value is
provided to the customer, at the right place, in the right quality, at the right time to the
customer, everything that comes back from there will have been looked after. So it
becomes a by product of quality rather than a core gospel element. That is a theory.
But at the end of the day, all the companies in Ireland - Dairygold, Glanbia and all the
food companies etc, - they want to improve productivity and they want to improve
efficiencies. They want more streamlined processes. Most of the internal projects
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Leading Edge does are very mueh built around improving efficieneies. It starts with
the voiee of the customer, and goes back from there. Customers can be external, or
internal:

So in a lot of the Lean projects we start, the issues we have to tackle come out
from the voice of the customer as distinct from building quality and
productivity. That is becoming less and less.
Joe Aheme
Managing Director, Leading Edge

The respondent believes that there is some ambiguity around what productivity is, and
defines productivity as:

My definition ofproductivity — It is cost effective, efficient, streamlined, at the
lowest possible cost, without impacting on quality.
Joe Aherne
Managing Director, heading Edge

The next respondent believes that productivity has a global meaning and a specific
meaning. The two of them are slightly different. The global meaning includes long
term value added, whereas the local meaning is about process efficiency. Productivity
is important to an organisation. Improved productivity is an end result as distinct from
a process. Eean seeks to eliminate waste. When waste is eliminated, productivity
improvement is a direct result. The respondent concludes:

go back to the thing of taking out everything that doesn ’t add value. What are
you talking about? Optimising your resources - I don 7 see a conflict.

Cathal O’Conaill

Chaimian, Institute of Industrial Engineers

The next respondent states:

/ wouldn 7 know why productivity should he downgraded. The definition /
gave for it was an efficiency one - a ratio between input and output.

Dr Seamus O’Reilly
Senior Lecturer UCC

4:9 Emerging Developments in Lean and Industrial Engineering
This category examines emerging developments in Lean and also in Industrial
Lngincering.
The first respondent maintains:

/ think Lean is at a crossroads and it has nowhere to go. I think it’s a tool, and
it’s reached a plateau, where it's actually so well embedded, and so well
recognised, that there are so few companies not doing Lean in some guise,
that it has nowhere to go, and I don 7 see it aetually developing. 1 've seen no
new developments in Lean. I’ve seen no new ways of doing things.
Tim Byrne
Lxecutive Director, Institute of Industrial Engineers

This respondent believes that:

any new developments are likely to arise in the context of Industrial
Engineering rather than Lean.
Tim Byrne
Executive Director, Institute of Industrial Engineers
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The Institute is currently examining what will be required of the Industrial Hngineer
of the future. It is expected that the competencies required will change because of the
way business is becoming so dynamic, and the way the world is changing. Industrial
Engineering will be much more able to evolve on the basis of new technologies. Lean
will not be able to take advantage of these in the way Industrial Engineering can
because of it’s fragmented nature within organisations and the phenomenal training
costs that would be involved. The Industrial Engineer of the future will have the skill
set to work with these new technologies:

think there's far better postgraduate qualifications coming on stream for
those people fIndust rial Engineers], and there are new products, and new
emphasis being developed within Industrial Engineering, or engineering per
se.
/

rim Byrne
Executive Director, Institute of Industrial Engineers

Total resource productivity will be a key issue and there is also going to be far more
emphasis on sustainability. Sustainability is about productivity. There is also the
significant challenge of being able to market Industrial Engineering per se:

Now, the big question is how well they can sell this, and that person. And that
goes back to the penetration of Lean. So, there’s a task there to be achieved
Tim Byrne
Executive Director, Institute of Industrial Engineers

Industrial Engineering can be proactive in meeting industry needs, but the respondent
doesn’t believe that Lean has the same capability and can only react to evolving
needs.
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The next respondent believes that Industrial Engineering in the future needs to be
linked with another skill. The respondent also believes that the issue of expectations
and rewards will need to be addressed:

If Lean is going to really make the next level ofprogress, it is going to he
about how the people carrying on the activity, and not the managers, are
treated, in terms of expectations, responsibilities, and how then they are
rewarded and managed to work on that.
John McDonough
Consultant Industrial Engineer and Eecturer

There will probably be a different structure to that currently in use. It will probably
involve a huge development of authority on to people who typically would not be paid
for that, and the respondent believes that what is going to happen is that people will
have to be rewarded appropriately. These will be team based rewards - based on the
specific performances that the individuals of the team put together. There would
probably be a need to eliminate supervisors. More engineers will probably be needed
to run the plant. They will probably be a need for a lot less managers. The managers
that will be needed will have exceptionally high levels of emotional intelligence,
personnel skills, and the ability to understand these types of things and how
organisations will evolve. It will probably be called something other than Eean.

The respondent believes that there is a faddish element to Eean. It is being embraced
in Ireland more than in other countries because of the profile of the companies that
use it and their age profile. Ireland is seen as a good place in which to exploit Eean. It
has a relatively young educated workforce. Silicon Valley companies coming into
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Ireland have to spend money on wages. They don’t have a huge investment in
hardware, and they know that the productivity they seek comes from what is inside
the heads of their employees. This means the motivation model has changed from the
older physical labour based one. Regarding the Irish, the respondent expresses the
following views:

They want to he the next IT - Everything - they do have an affinity for the next
best thing. They read a lot more. As an overall population they read a lot
more, and they have a kind of a healthy disregard for the existing systems. So /
think they ’re mueh more prepared to look at something critically, and look at
something else. Now, their acceptance is a whole different thing. That's where
you run into problems. But their recognition of it and their awareness of it
would be pretty high, and that's probably why it came in here. And the other
thing - it is riding on the back of some of the Companies that push Lean most
in the world are in Ireland - so that's going to have a rub on effect.

John McDonough
Consultant Industrial Engineer and Lecturer

The next respondent maintains that:

Realistically I think Lean is moving up through the levels of the organisation.
And maybe that is where ‘Lean ’ and Industrial Engineering may have to
separate. I don 7 think you can carry Industrial Engineering up the levels of
the organisation to senior management. Obviously Industrial Engineering is
an important part of a business, but in terms of wholesale organisational
change and culture and the like. Lean can tap into that but I’m not sure
Industrial Engineering can.
Anonymous
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The respondent cites Peter Hines model of Lean sustainability which separates
continuous improvement from discontinuous improvement:

It is very similar to the Iceberg model - you know below and above the water
level. Your continuous improvement is at the lower levels of the organisation
and discontinuous improvement is at the higher levels of the organisation. I
think that is where Lean is going anyway. I am not sure where Industrial
Engineering fits into that really.
Anonymous

The next respondent maintains that Lean is too narrow;

/ think people are starting to see how narrow Lean is. As I was saying a Black
Belt is only 30% of a degree course. On average it’s a third of an average
Level 7 course. It makes you a Technician. It's too narrow!
Donal Nolan
Development Officer, Institute of Industrial Engineers

This participant maintains that a Lean practitioner is usually a Blue Collar worker
anyway. Therefore, the concept of Lean and Lean practice is going to be different at a
Blue Collar level from that at degree level. Engineers graduating from university are
now going to have at least a Black Belt themselves, even though they might never be
practitioners. But they will have to have that level of understanding of Lean because
the whole plant is going to be running with Lean. The respondent maintains that:

there’s going to he a morph somewhere between Lean and Industrial
Engineering.
Donal Nolan
Development Officer, Institute of Industrial Engineers
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The respondent also posits;

The thing about Lean is that it is now a brand name. And what Lean
encompasses in the future is yet to he out there. But I would say the Lean
brand will ultimately win out over that of Industrial Engineering.
Donal Nolan
Development Officer, Institute of Industrial Engineers

The next respondent argues that Industrial Engineering and Lean:

should evolve together and that Lean should he embraced hy Industrial
Engineering and that Industrial Engineering should probably take ownership
of Lean.
Michael Grant
Director, Irish Institute of Purchasing & Materials Management

The next respondent also argues there should not be a competition between Lean and
Industrial Engineering;

Lean and Industrial Engineering should not compete against each other. They
should collaborate and you should he able to take the best of each.
Jim O’Neill
Senior Industrial Engineer, Lake Region Medical

Lean starts off with the customer. Industrial Engineering starts off with the internal
machinery or transmission of the product or the service. The respondent maintains
that the lines are blurring somewhat, and organisations should now adopt a continuous
improvement point of view. The respondent further posits:
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You need to wear three hats today. You need to wear your strategic hat are
we doing the right things? Then the continuous improvement and Industrial
Engineering side - are we doing the right things right, in an effective and
efficient way? There is a gap with Lean and there is a gap with Industrial
Engineering and you need to merge the best as appropriate. There will be
different circumstances. Ifyou are open and have the vision to see the value of
all the elements and put them together, you can create a very powerful
cocktail of change. You have the soft stuff of Lean. You have the discipline
and rigour of Industrial Engineering and you have the value of the strategists.
You see where all the linkages are to make sure the train runs down that track
as smoothly and swiftly as possible.
-

Jim O’Neill
Senior Industrial Engineer, Lake Region Medieal

The nature of enterprise is ehanging. Instead of the Ford faetories and assembly lines,
there is now mass eustomisation. People want the Ford ear with their own varianees
ete. The respondent maintains that there is a future for Industrial Engineering and that
Lean will probably be on a produet eurve of its own, and needs to reinvent itself also.
The level of growth and penetration of Lean is deereasing. A lot of organisations who
have done it feel they have done it all now and are looking for the next best thing.
And looking at the roadmap of the ‘isms’ over the last 20 years - it started with
Industrial Engineering and Methods engineering. Then it moved on to the quality
revolution of TQM, the ISOs, and quality systems. It then moved on to environmental
ones and the ISOs and then to Six Sigma and now it is on Lean. The one thing that
ean be said about all those things together is that sometimes the journey is as
important as the destination. Eaeh of these things in their own way have provoked
and faeilitated ehange in organisations. The respondent believes that Lean eould
beeome a victim of itself if it does not change. It should be remembered that it came
from Toyota and the factory and those factories are changing. The core parts will
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always be relevant but there is a lot of blurring and there is a lot of ehange. And Lean
will have to ehange and evolve. Continuous improvement will never have to ehange
however. It is an ideology and a way of looking at the world. It is the collection of
tools, it is looking at the social sciences and motivation of people. Continuous
improvement will outlive them all. People live in a dramatic world where everyone
wants huge step changes every so often. Industrial Engineering can make itself
relevant in that changing world. The respondent definitely believes that there is a
paradigm shift in continuous improvement.

The next respondent believes that industrial Engineers have almost been victims of
there own success. This is because their whole raison d’etre was making
improvements to a point where businesses became more competitive. The entire
business community has adopted that as a way of behaving. The message of Industrial
Engineering was sold, but in doing so the messenger was lost, and the respondent
believes that the Industrial Engineer has, by and large, disappeared from view. The
respondent states that:

/ would be of the belief that a properly structured Industrial Engineering

Department was the most powerful section in most of the businesses that I
have come across.
Jim O’Sullivan
Managing Director, Prime Management Services

Part of the reason for the disappearance of Industrial Engineering is the age profile of
Industrial Engineers themselves. There are many reasons why the profile of Industrial
Engineering profession has diminished. One important reason is its lack of an
academic underpinning. The Institute of Industrial Engineers ran a Diploma in
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Industrial Engineering qualification for several decades, which was a relatively good
qualification at the time. The appropriate qualification now, certainly at Level 8
Honours degree level, or maybe even at Masters Level, for senior practitioners. The
respondent believes that the Industrial Engineering profession generally needs to have
upgraded qualifications along those lines, if it is to make a comeback:

There has to he an academic underpinning of it, the development of new
theories that stand up to scrutiny, and the advaneement of the thinking
generally to match the cireumstances of the evolving world we find ourselves
in. That's not happening. It is certainly not happening here in Ireland.
Jim O’Sullivan
Managing Director, Prime Management Services

The respondent believes there is huge value in Lean and that it is certainly non
threatening, in a way that Industrial Engineering is threatening. The Industrial
Engineer always cames the threat of job lossesVeductions and it’s associated conflict.
Lean goes a long long way towards softening those points of conflict and making it
easier for the message to be communicated. In some ways Lean might be the salvation
of Industrial Engineering. And Industrial Engineering may well be the hard core that
finally actually delivers some results through Lean. I think the two things may well be
coming to depend on each other. The respondent is somewhat sceptical of Lean as it is
currently applied - not as it is thought out. But as it is applied in Ireland, it will not be
a credible deliverer of improvement in the longer term. Industrial Engineering can
help it to be that though, and the respondent believes, that the marriage of the two
would actually lead to a very valuable asset in the longer term. The respondent does
not believe that there is a conflict between Lean and Industrial Engineering. One
delivers on philosophy, and the other is the actual diamond edge. They need to be
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combined, and then the Industrial Engineer needs to take ownership of that. Industrial
Engineers need to reassert their central role in business.

There is no gold standard for Lean. Anybody can set themselves up as a Lean
practitioner. Anybody can issue a Green Belt. How do you validate accreditation?
There is no centre of excellence which can be regarded as the touchstone. Industrial
Engineers can provide that, and the Industrial Engineering bodies can provide that as
well.

The next respondent believes that:

Lean has gone off the boil and companies at present are looking at other less
complicated means, less time consuming and simpler for labour and
management to understand. Companies are looking for quicker means of
improving quality and labour productivity.
Danny Vaughan
Consultant Industrial Engineer

This respondent believes that the next development will be another dressing up of
more traditional methods. The respondent believes that Lean itself is only a form of
methods engineering dressed up with a new name.

There will he other names coming into this soon.

Danny Vaughan
Consultant Industrial Engineer

The respondent speculates about the longer term prospects For Lean:
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/ think they will dress LeanME up in another name, because when you think of

it really there is an awful lot of work time gone into educating people on the
floor into Lean and all these concepts. But 1 wonder after a while do they get a
little bit bored with it and do people get a hit lazy about it?
Danny Vaughan
Consultant Industrial Engineer

The respondent argues that long-established Industrial Engineering techniques such as
methods engineering have not, and should not change - even though they may not
have the glamour and appeal of the newer methods. The respondent believes that they
work as well as they have always done. The respondent also argues:

/ think possibly we should he doing more ourselves on our own Methods
engineering, Industrial Engineering. But, a lot of these things are in those
words, particularly in America. It is possibly another way ofgetting more and
more people involved.

Danny Vaughan
Consultant Industrial Engineer

The next respondent maintains that Lean now has to move away from manufacturing;

/ think the emerging developments are significant. As / said to you earlier we

are talking now about a move away from manufacturing. There is less and less
manufacturing in Ireland and the UK. It could be our death knell. It is already
happening in the UK and now it is happening in Ireland. There has been more
and more dependence internationally on services and service type
organisations.
Joe Aherne
Managing Director, Leading Edge
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As Lean develops there are big opportunities for it in the future in non-manufaeturing
environments - in government, the publie sector, and healthcare. A very significant
amount of Leading Edge work is now being done in healthcare and in services and
administrational transactions

in general. There are advantages and maybe

disadvantages in this. The healthcare sector does not have people that have been
trained in operational management like there are in manufacturing. There are no
engineers per se. The biggest problem with Lean in healthcare are is that even the
customer is different. The patient is the number one and everything else should be
secondary. The respondent opines;

/ think opportunities for Lean in healthcare are astronomical. This is a new
discipline and has never been worked before. I think the future for IE/ Lean in
healthcare is phenomenal. You are looking at a system that is totally stove
piped. There are all these individual departments - in hospitals you have
diagnostics, you have A&E, laboratories and so on. I think the opportunities
in healthcare are phenomenal. / think the opportunities for Industrial
Engineering and Lean people are huge, and they can have a huge impact on
the operation of healthcare.

Joe Aherne
Managing Director, Leading Edge

Much of this Leading Edge is being done in Canada and in Australia. Has anything
been happening in healthcare in Ireland?

There has. 1 would call it time solutions. A significant number of managerial
people across hospitals in Ireland were trained in these belts or have done
post grads in UCC or UL and now in WIT. The crazy thing about it is they
went back into their roles but very few of them were empowered to actually
utilise those to make changes within the hospital .system in Ireland, with the
result that all the top people have left the agencies. With all the agreements
and so on in the past number of years, they are now working in private
companies like our own and also abroad, and are using their skills and
expertise in other countries around the globe. There was no joined up
thinking. The health .system in Ireland has spent millions in training people in
continuous improvement techniques, and the good people that were trained.
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Llccided to take redundancy and leave because they felt they were not
empowered. I am not saying all. There was no joined up thinking. There has
been a huge waste. What they are doing is they are incorporating continuous
improvement into undergraduate and postgraduate medical studies. They are
talking about it. In some they are incorporating some pieces of this as part of
their curricula. The problem is that the education is one piece Dermot hut
their actual ability to apply it is a totally different thing.
Joe Aherne
Managing Director, Leading Edge

The respondent believes that there is a particular gap in the market. Newly qualified
continuous improvement experts, regardless of the qualification, can automatically
deliver, promote, coach and facilitate major change. However, many of these people
do not have any formal soft skills in team based skills, project management, change
management, or coaching skills. The Lean Sigma Belt qualification does not develop
those skills. Consequently, these people are not rounded individuals and unless they
are able to communicate and effect change, they are lost.

There is no formal standard of Lean that is recognised internationally. There are
universities, professional institutes, and big multinationals giving out qualifications.
There is nothing like the PMBOK guide for project management. So a big question
mark - is this something that is needed? The participant has met many Master Black
Belts over many years, and posits:

there is an extraordinary disparity in levels of competence. I have seen people
come through, intellectually superb, who have gone through a Black Belt
programme and a Master Black Belt programme and they would not he able
to execute any of what they have learned. My question about that is - is that
goodfor the industry? Is that goodfor the qualification? I think personally
the development of a standard is very important. There should he some body
of knowledge or some formal standard out there.
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Joe Ahernc
Managing Director. Leading Ldge

The next respondent maintains:

I think Lean as a standalone is going and Lean Six Sigma is coming in,
because it needs the quality. What you are doing is you are saying optimising in itself isn 7 enough, and / now need to optimise so I get longer
term quality. Lean in itself is not enough.... / think Lean Six Sigma is
recognising that.
Cathal O’Conaill
Chairman, Institute of Industrial engineers

The respondent maintains that Lean is taking in quality, longer term goals rather than
immediate short term goals. The respondent concludes:

And I think that is where it is going to continue to go. And in a sense I
suppose I am going to say it will lead hack to Industrial Engineering in
time.... 1 need to know what is reasonable, I need somebody who can help me
identify that, and I need a rounded approach that takes in all the
stakeholders.
Cathal O’Conaill
Chainnan, Institute of Industrial Engineers

The next participant discusses the need for strategy deployment:

/ think - emerging developments in Lean - where people are now and where
they are going to? I think there is a lot of interest in strategy deployment as I
said earlier. People have seen the need for that. I think that is why Hoshin
and those kinds of approaches are really gathering momentum. We were
talking about Peter Hines there; he likes to use the iceberg model. Above the
waterline are your tools and processes. There is a lot of attention now in Lean
below the water line - engagement and culture which is very important. We
have just developed a customised programme for one of the biggest companies
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in Ireland and it is Green Belt. From the beginning, we have change
management in there, we have the people in there and / was saying it is
important we realise that.

Dr Seamus O’Reilly
Senior Leeturer UCC

But there is also a need for understanding and become incompetent with the tools and
processes involved:

But what this level is about is competency and understanding the tools and
processes. And people need to be aware then and have a hit of experience in
that We would go into a lot of detail on that at a background level. A
danper with this popular thing now of saying it is all about engagement and
behdviour is that people do less of the tools and techniques. It is like
forgetting about APICS for ten years and people will come right back around
aga n and say people actually need the skills. So my point to these people
there - this is Musgraves so you are talking about 700 retailers and their own
staff and some others there and my point to them is - Yes you are right hut they
have to be competent at the tools. That is hack to the depth thing we were
talk.ng about earlier. That is what concerns me about this trend of it is all
abo.it people. You have to have the skills and techniques.

Dr Seamus O’Reilly
Senior Lecturer UCC

The responcent discusses the need to change from a transactional management style
to one that i> more transfomiational in nature:

Theie is the strategy deployment thing. You have the below the waterline
thing which is hugely popular now and I suppose in that context then one
spec fie thing which is ofparticular interest is this idea of management and
manjgement styles and people are starting to realise that now more so. The
exanple I gave you earlier of the guy who came hack to do his dissertation
and iie basically realised that all his supervisors were transactional in
manegement .style and they needed to be more transformational in
management style.
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Dr Seamus O’Reilly
Senior Lecturer UCC

The respondent also argues that the focus should move from one of the narrow
company focus to one concerned with the entire supply chain:

Those are some of the trends I see and what I would like to see in addition is
the whole supply chain piece and that is not because / started with supply
chain. It is because I think that people have always very very narrowly
considered Lean to he about a company rather than about supply chain. But
as soon as you start working at it is about your customer straight away.... As
soon as you really start doing it you have to reach out to your customers first
and definitely your suppliers.
Dr Seamus O’Reilly
Senior Lecturer UCC

4:10 Displacement of Industrial Engineering by Lean in Ireland

It has been suggested that ‘Lean’ philosophies and methodologies have displaced
traditional Industrial Engineering activity in Ireland more than is the case elsewhere in
the World. This is examined here.

In Ireland it certainly has displaced Industrial Engineering - more so than
anywhere else I’ve seen,
Tim Byrne
Executive Director, Institute of Industrial Engineers
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This respondent believes that this is due to a number of things, but is mainly due to
the high penetration of Lean into the Irish market. It is seen by Irish managers as a
handy toolkit for the elimination of waste and they do not see the benefits of Industrial
Engineering. It also comes back to underselling of Industrial Engineering. There are
very few Industrial Engineering students in Ireland at the moment. This contrasts
significantly with the European situation. For example, ESTIEM (European Students
of Industrial Engineering and Management), a grouping of 72 European universities,
has in the region of 55,000 students doing Industrial Engineering type courses. These
engineers are all finding work, and being snapped up by European companies with
‘Industrial Engineer’ job titles per se:

I’ve looked at the universities, and we’re talking about universities, from
Moscow to Cambridge and the Artie Circle to Turkey, and they all run
Industrial Engineering courses — BSc, Bachelor of Science and Batchelor of
Engineering courses - mainly Batchelor of Science courses, and Masters
courses in Industrial Engineering. You don 7 see that in Irish universities. So
there is a huge undervaluation in Ireland of the skill of Industrial Engineering.
Tim Byrne
Executive Director, Institute of Industrial Engineers

The respondent maintains that, in the rest of the World, it is normally the Industrial
Engineer who is seen as the best person to introduce Lean, and a natural progression
for an Industrial Engineer is to lead a Lean team. This is not the case in Ireland, where
the Industrial Engineer is seen as a Lean specialist brought in specially, but who
would not have the education or skill set required to lead a Lean team. For example,
in Germany Lean is Industrial Engineering led. In Portugal, Lean is Industrial
Engineering led. Anywhere the respondent has seen it, the leaders in Lean are the
Industrial Engineers within their company. They’re seen as the natural owners of it.
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In Ireland, Industrial Engineering organisations and Industrial Engineering
people have lost the ownership of Lean.
Tim Byrne
Executive Director, Institute of Industrial Engineers

The respondent posits that Lean is only a tool of Industrial Engineering. It’s success is
entirely the result of promotion and marketing by the individual commercial
companies. Regarding the Institute, universities and institutes of technology in
Ireland:

You see, we didn 7 teaeh, we never adopted Lean as a name on one of our
programmes. You go into any of the universities in Europe and .part of the
Industrial Engineering eourse is Lean eoncepts. I know it's only terminology
for some of the other stuff they ’re doing, and they know it is, so that’s what it's
eaUed And that’s what opens the door.
Tim Byrne
Executive Director, Institute of Industrial Engineers

Now, there’s a Lean Eorum at Waterford on the E' May and there are 200
companies coming to it. Ifyou ran an Industrial Engineering event, you’d he
lucky to get 40 or 50. Think about that.
Tim Byrne
Executive Director, Institute of Industrial Engineers

The next respondent holds that:

It comes hack to the lack of understanding of Industrial Engineering. T hey
think Lean will cover it. It doesn 7.
John McDonough
Consultant Industrial Engineer and Lecturer
79

The respondent cites an example:

/’// give you au example. Lean was big in Intel when I was working there, and
they understood Lean, and they understood it pretty well. I think as well as
you can at this point. But, when Ijoined there they had an Industrial
Engineering Department with five people in it. Now the company expanded a
hit. But when I left, there were twenty three people in the Industrial
Engineering Department, and the manager had been moved up to the senior
management level, and outside of the engineering department. So, I can tell
you, going right along with all the Lean, they recognised the importance of
proper Industrial Engineering and these were Industrial Engineers carrying
out Industrial Engineering work in one of the high tech Lean companies in the
world, and they were developing their Industrial Engineering. Why? Because
they want to make money in the future. And, that's the best example I can give
of that.
John McDonough
Consultant Industrial Engineer and Lecturer

The next respondent states:

/ don V reallv know much about that.
Anonymous

The next respondent opines:

/ don 7 really know. Ed say that the displacement is more recent in Ireland.
I’d say that the Americans and others were modernising their plants quicker
than what we were. I think the modernisation ofplants and the importation of
American systems and Japanese companies into Ireland - American
companies particularly using Japanese methodologies, or philosophies
displaced it for us. Because they picked them up in America. They came over
here and opened their plant and then they said “we ’re doing Lean ’’ Then
there would have been a lot of Industrial Engineers who resisted it saying
“We ’re doing Industrial Engineering’’. And then the guy paying the dollars
said “No! We’re doing Lean’’. And, if the morph happened then, there would
he Lean Industrial Engineers now. It would he a different game.
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/ reckon that this displacement of Industrial Engineering by Lean began to

happen in Ireland about 10 years ago, and it's been accelerating ever since.
Donal Nolan
Development Officer, Institute of Industrial Engineers

The next respondent is of the view:

I would say they are a perfect marriage.... Lean is another thought process
for Industrial Engineers and for a lot of other people also, but specifically
Industrial Engineers - to say when I am now doing something I will include
the Lean concept in all the methodologies of how I am going to do this. So in
that sense it is a marriage made in heaven!
Michael Grant
Director, Irish Institute of Purchasing & Materials Management

The next respondent holds the following view;
/ would think it has been displaced more quickly in Ireland because ifyou look

at the Irish mode! of Industrial Engineering, it was largely manufaeturing
based. It was largely as a result of an adversarial mode! brought in to
measure work or to resolve disputes, as it was in the UK.
Jim O’Neill
Senior Industrial Engineer, Lake Region Medical

But it was never that in America. In America it was more broad based. There were
Industrial Engineers working in hospitals or in airports. Disneyworld in actual fact
have 32 Industrial Engineers working in queuing theory/queuing time.

The spread of it was much broader and deeper. It was more holistic over there
and thus the impact, and they always saw the value of it.
Jim O’Neill
Senior Industrial Engineer, Lake Region Medical

Industrial Engineers in Ameriea are very IT oriented. A lot of their training is foeused
on IT and queuing theory and simulation and they wouldn’t know how to set a time
on an assembly line. Sometimes they are tenned as manufacturing engineers who
know about line efficiencies. Just In Time etc.

I use the analogy - in Ireland Industrial Engineering was a mile deep and an
inch wide whereas in America Industrial Engineering was a mile wide and an
inch deep. That is why there is a difference.
Jim O’Neill
Senior Industrial Engineer, Lake Region Medical

In the UK, Industrial Engineering was called Time and Motion or Management
Services. It was largely in the mines, the cotton industry and steel and all of those
industries are gone. In the UK today. Industrial Engineering is called Management
Services with Industrial Engineers working in financial services because London is
still the largest financial centre in the world. Most of the Management Services people
are working in white collar activity. That has been a change there. In Ireland we
didn’t have that penetration. It was basically in the manufacturing, and

manufacturing in Ireland has decreased.
Jim O’Neill
Senior Industrial Engineer, Lake Region Medical
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In terms of multinationals it has increased. The number of large manufacturing
companies in Ireland has decreased - companies such as Fords, Dunlops, Waterford
Crystal.

Sometimes the holder is often the power:

There was no other alternative for people to make management careers other
than through night time part-time classes and Industrial Engineering,
purchasing and finance were probably the only three, whereas with the whole
world of technology and part-time and distance learning now people have a
whole wide range of careers they can go after.
Jim O’Neill
Senior Industrial Engineer, Lake Region Medical

Many people known to the respondent, who started off doing Work Study or ended up
in HR or as production managers because the only portal of entry to management was
through Work Study. There are a whole lot of factors, it is not just down to the image
of Industrial Engineering, but

it was seen as a step on the ladder to management. It was a means of entry
before but that isn 7 the case anymore.

Jim O’Neill
Senior Industrial Engineer, Lake Region Medical

Many people who went into Industrial Engineering wouldn’t like to be seen as Work
Study people today. They now have grandiose titles. They went up the management
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chain and created a whole allure about themselves and what they did, whereas in the
old model there was only one way into the organisation.

You started off doing time studies and then you became a supervisor, you
became a production manager, or went into HR or whatever. Irish corporate
life is littered with people who started off as Work Study people but it was just
a journey for them.
Jim O’Neill
Senior Industrial Engineer, Lake Region Medical

The next respondent maintains that the demise of Industrial Engineering in Ireland is
not attributable to Lean at all, but is nonetheless a uniquely Irish development:

Who are we comparing against? In the United States Industrial Engineering
is still very strong. In Britain, Industrial Engineering existed as Work Study
only, or as Management Services. It continues to be strong in Management
Services. Throughout Europe it’s still very strong. In Germany particularly
Industrial Engineering is still highly regarded. In France -basic stuff like
Method Study and Work Measurement are still highly regarded. It has died a
death here.
Jim O’Sullivan
Managing Director, Prime Management Services

The respondent believes that there are several factors feeding into that. One was the
change to an industrial model that is much less labour-intensive than before. Another
factor was that lack of academic progress to maintain it. The third was the ageing of
the practitioners. And, the fourth may well be the governing body, the Institute of
Industrial Engineers that allowed itself to shrink to an unrecognisable size. The
respondent believes that coincidently, at the same time. Lean has emerged.
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The respondent believes that Lean is a philosophy.

It’s very easy to get that across. It has easily become a w idespread concept
because it is simple. Industrial Engineering is more a set of techniques that an
individual w'ould apply and Industrial Engineering is the harder edge of Lean.
But I think they complement each other.
Jim O’Sullivan
Managing Director, Prime Management Services

The next respondent maintains;

/ don 7 think this is the case. A lot of time and money has gone into the Lean
concept and it will benefit companies in the long run. It wull give people other
than Industrial Engineering people a better understanding of the likes of Work
Study etc. I don 7 think Ireland is any better or worse than the UK. In the UK
I think there is less Lean and in Australia it is just one of several productivity
methods used over there. They use other concepts also.
Danny Vaughan
Consultant Industrial Engineer

The respondent is of the view that Lean is more visible in Ireland than elsewhere, and
that this is definitely the case in America. But it is not replacing Industrial
Engineering or Industrial Engineering methods. The respondent is sceptical on the
value of Lean over earlier Industrial Engineering methods:

/ think Methods engineering as we would understand it would do exactly the
same - possibly a little better. I don 7 see a huge difference anyway.
Danny Vaughan
Consultant Industrial Engineer

The next respondent maintains that:
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No, this is happening everywhere - not just in Ireland. I have done work in
five countries, the US, Australia, Canada, Ireland and the UK. And the same
thing is happening in those five countries.
Joe Aheme
Managing Director, Leading Edge

In the olden days the American Institute of Industrial Engineers had thousands of
people attending their annual conferences. There has been a dramatic reduction in the
number of attendees at all these events. There has been significant restructuring in
these organisations. There were very vibrant Industrial Engineering chapters around
the globe in the past. Now they are down to a hundred members. This is most
definitely, in the respondents opinion, not confined to Ireland, it is a world wide
phenomenon.

The next respondent states that:

/ really don 7 have the experience to know.
Cathal O’Conaill
Chairman, Institute of Industrial Engineers

The respondent then opines that Lean may have been a convenient, and relatively
conflict free tool that was used to maintain industrial peace in the negotiation of il
considered partnership agreements:

But I would say again, go away hack almost to question one - why do I think
Lean came in? It came in because there was a consensus to it. That had
nothing to do with Lean and manufacturing in itself. You know wage
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agreements and all of that, ^ve bought in loek stoek and barrel to that...... They
had all the various names for them - Bertie Aherne politics! And I think there
is a very close correlation between that and what we see in manufacturing. It
is a fantastic way of keeping things moving and keeping the industrial peace.
Cathal O’Conaill
Chairman, Institute of Industrial Engineers

But the respondent believes that there is an awful lot being lost in this approach.

But there is an awful lot we are not looking after in it.... / think we are
fignoring the elephants in the room] because ifyou look at the political thing,
and say - who are the partners? The partners are the government, the
employers, and the union. Who is in the union? More and more it is public
servants. Who is representing the employees, the people in industry? They
are actually not represented. That whole scenario has completely changed. So
the partnership is actually the employers, the government and the public
sector. There are a whole load ofpeople out there who are not in the
partnership.
Cathal O’Conaill
Chairman, Institute of Industrial Engineers

That was okay of the big companies that are paying higher wages. They are getting
very good employees, they have the hiring structure to make sure they get the right
employees. But it is ignoring the rest of the workforce:

For instance people you would say to: Why do you go to work? I go to make
money for my family. As opposed to I am motivated and / love doing my job,
and I am delighted to he working for this company feveryone is not like
that] and they will not he like that. And they still have to he utilised and
managed. And they haven't bought into building that teamship.
Cathal O’Conaill
Chairman, Institute of Industrial Engineers
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The respondent is of the view that trade unions are still signifieant forces in Germany
and in France for example. They are ceasing to be significant players in Ireland
because the Irish bought into consensus much more.

If we take it then that the Industrial Engineer’s natural habitat was in a
conflict zone between employer and union. Then take away the conflict zone,
and you take out his habitat.
Cathal O’Conaill
Chainnan, Institute of Industrial Engineers

he next respondent states at the outset:

No in short no I couldn 7 really comment on it, I wouldn 7 know’...From what /
see in terms of the multinational companies we have on the programmes, they
are certainly to the forefront in terms of their sister sites outside Ireland in
Lean and in retraction and retention and value, particularly in terms of
retention of senior management.
Dr Seamus O’Reilly
Senior Lecturer UCC

When asked if most of these companies were American, the respondent replied:

Absolutely nearly all American, w’hich again is interesting. We have had cases
where Irish sites have survived because ofproductivity, because of Lean and
their sister sites have been closed in other countries. In one situation w’here
the site not only survived here, it was between this site and the site elsewhere.
This is a few years ago now'. Not only did the site here survive but one of the
main product lines came to the site here and the space in the site here came
from removing a whole lot of wrapping that they had around their goods
inwards line. A lot of it was consumed because they had set up JIT with the
supplier. And that is what I mean about the supply chain. And this speaks
volumes about these guys fighting for their site and retaining their site and
expanding their site on the backdrop. So I think Ireland is certainly up there
when you look around the world.
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Dr Seamus O’Reilly
Senior Leeturer UCC

4:11 What Industrial Engineering can achieve that Lean cannot, and
vice versa
This category explores the key differences between Industrial Engineering and Lean.
It docs this by identifying issues that one can deal with, but the other cannot. This wil!
articulate gaps between the two, and provide a lens through which a stronger overall
solution to the optimisation of resources can be viewed.

The first respondent holds that Industrial Engineering has a much more holistic view
than Lean:

/ suppose in one sense, Lean is a parochial phenomenon. It deals with

individual cases. To me, Industrial Engineering is a more holistic approach, to
the w hole country, the w hole process of living, every aspect of it - hence the
words resource productivity, as compared to a tool that is used to achieve
something in a particular area. Industrial Engineering is a much wider field of
activity.
Tim Byrne
Executive Director, Institute of Industrial Engineers

The next respondent is very clear the purpose of Lean and the purpose of Industrial
Engineering are different:

What does IE achieve that Lean cannot? Lean is not meant to achieve
Industrial Engineering, and ifyou look at what traditional Industrial
Engineering does. I mean it’s no more than it’s meant to replace electrical
engineering or mechanical engineering. Its, in my opinion, it’s a method of
carrying out your w'ork. It’s an understanding ofprinciples.
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John McDonough
Consultant Industrial Engineer and Lecturer

So, does one replace the other? Absolutely not!
John McDonough
Consultant Industrial Engineer and Lecturer

The respondent is of the view that Lean overshadows Industrial Engineering because
the assumption is that they can solve all the problems, and they can do that, and you
can do that within Lean:

But I can guarantee you there's somebody who’s probably an Industrial
Engineer figuring it out for them. Because he’s in on the team, or running the
Kaisen, or doing something.
John MeDonough
Consultant Industrial Engineer and Lecturer
The respondent maintains that;

Lean / think will teach people how to think in a way that probably considers
more of the bigger picture than they have done before. An Industrial Engineer
is part of the bigger picture all the time — because that’s how you solve the
problem.
John McDonough
Consultant Industrial Engineer and Lecturer

The next respondent, who wishes to remain anonymous, makes two comments:

I wouldn V be hugely familiar with Industrial Engineering but I imagine it is
limited to the factory floor and getting processes right.
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Anonymous

/ ccni see how- Lean ean come hi and interact w-ith Industrial Engineering at

that level. To me ‘Lean ’ is flexible and can float into other areas of the
organisation whereas possibly Industrial Engineering cannot.
Anonymous

Lean takes a holistic view of the organisation and all its processes and how they all
work together in terms of its people, production, and supply chain. The respondent
believes that Industrial Engineering is more focused on production.

The next respondent takes the view that:

/ think that IE is a broader approach to productivity than is Lean. Lean is a
narrow’ approach. I think that’s the main difference between the two.

Donal Nolan
Development Officer, Institute of Industrial Engineers

The next respondent believes that Lean cannot achieve on its own what Industrial
Engineering achieves:

It does not incorporate the Industrial Engineering steps. It’s only an add-on.
Industrial Engineering is quite safe I would say.
Michael Grant
Director, Irish Institute of Purchasing & Materials Management

The next respondent differentiates between Lean and Industrial Engineering:
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What the Lean has managed to do better is to focus on the change piece, the
engagement model, and the cultural side of things. I use the analogy - in many
M'ays Industrial Engineering is the geography and Lean is the climate. Often
the climate shapes the geography. Ifyou have heavy rain the geography are
can change, whereas the geography i.e. Industrial Engineering has always
stayed in one dimension. You looked at inputs to outputs. Whereas the whole
Lean drive has been on people engagement model, starting with what does the
customer require and how do we fulfd that? In the Industrial Engineering
world the customer was the last link in the chain. You were transmitting
product and service and you were trying to make that chain as slick as you
possibly could. Ifyou look at the Lean or Six Sigma in comparison, they had
what we never had. They had the voice of customer. What does the customer
want? Is the operating system delivering what the customer wants when it
wants it and how it wants it? Industrial Engineering traditionally looked at
how do we make more of or less of with less of on the factory floor? It became
self-fulfilling.
Jim O’Neill
Senior industrial Engineer, Lake Region Medical

The respondent’s experience on being inside a Toyota plant, is that the Lean even in
those plants has not permeated the back office as much. They are starting to think
about how to involve Lean in the non-production areas. While they still use the seven
wastes and a lot of the planning tools, they still haven’t made the shift they need to
make it relevant, with the result that companies like Toyota have recalls and quality
challenges the same as the other car companies.

There is definitely a void there still to be closed, and I think Industrial
Engineers need to he more broad based and more general in some ways, hut
more strategic in other ways in order to be relevant going forward.
Jim O’Neill
Senior Industrial Engineer, Lake Region Medical

92

The next respondent believes that Lean is narrowly focused in comparison to
Industrial Engineering and consequently does not have the same potential:

Industrial Engineering does aehieve a lot more than Lean. Lean is narrowly
focused. It is a good training ground for non-industrial Engineering people.
That is how I would see Lean. Will it replace it? Do you really mean will
Lean replace Industrial Engineering? I don 7 think it will ready.
Danny Vaughan
Consultant Industrial Engineer

The next respondent believes that Lean is a concept of Industrial Engineering:

But what is Lean anyway hut a concept of Industrial Engineering? That is all
it is.
Danny Vaughan
Consultant Industrial Engineer
The respondent maintains that Lean is a good concept. It is very useful for nonindustrial Engineering people. It is a great broad sort of brush for a lot of people who
don’t practice or know anything about Work Study, methods study or Industrial
Engineering. The respondent opines:

Industrial Engineering has probably gone a hit stale and that is due more to
our situation, and what we have done is let companies take this over rather
than we leading it. In the likes of Toyota you can see they took the concepts of
Industrial Engineering and broadened it up and then used it for what they
wanted. But at the end of the day they all came hack to the basic Industrial
Engineering practices.
Danny Vaughan
Consultant Industrial Engineer
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The next respondent, in answer to this question, wonders what a comparison between
an Industrial Engineering degree programme and a Lean practitioner programme
might look like:

In order to answer that question, 1 think there needs to he a proper
comparison done between what a typical two year Industrial Engineering
degree programme covers versus a Lean practitioner programme, and I think
there are fundamental gaps there. You can become a Lean practitioner in a
very short space of time. It would he very interesting to look at all the elements
of an Industrial Engineering qualification. I presume an Industrial
Engineering degree is not just all technical skills is it?
Joe Aheme
Managing Director, Leading Edge

The respondent believes that it is important for the Industrial Engineering community
to compare and contrast these problems and to identify the gaps. The respondent also
wonders about the title:

The title is also a problem. Why they couldn’t have added ‘services ’ to the title
or something international to rename it? Ifyou are going to see a lot of
development in the transactions and administration areas having the title of
an Industrial Engineer that needs to he amended or modified.
-

Joe Aherne
Managing Director, Leading Edge

The next respondent describes and contrasts the Industrial Engineers role, and the
Lean practitioner’s role:

Industrial Engineers are an independent. They are the referee. They are
scientific. They can deal with people that haven’t bought in. They can
achieve that. What does Lean do? In the right environment the person doing
the job is going to be able to squeeze it tighter than the person looking over
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his shoulder. So in the short term, they will, hut in long term, I am not as
convinced that they will.
Cathal O’Conaill
Chairman, Institute of Industrial Engineers

The next respondent states:

That is a really interesting question. Industrial engineering is a profession.
That is very important, I think not in terms of image, from what I was saying
before about the ‘ / ’ and ‘ T’ shaped person, you need depth and we need real
expertise. And you see the industrial engineer has that. Lean doesn 7. Lean
is an approach. Lean is a management philosophy. It is not a profession.
That is absolutely key. And that is hack to why your study is timely. It is
dangerous ifpeople start to think of Lean as a profession because it is not. It
is a way of using some of our theories and concepts and tools and techniques.
It is no different to using quality ones or financial ones. Lean will challenge a
lot particularly our accounting techniques.
Dr Seamus O’Reilly
Senior Leeturer UCC

This respondent believes that Lean should not be considered a profession, and argues
that:

Lean is an approach to management that is inherently cross functional.
Professions are inherently functional. Just because cross functional is very
very important, it actually means we function in the best way. Whether we
have departments or not is a different thing. It means we have the depth. It is
one of the huge dangers about this. This is the kind of thing about where any
group can make a lot ofprogress very quickly skimming along the top, but
then they run out of road so to speak. That is what Lean is. Lean depends on
a lot of other people - Lean depends on strong leadership and psychology
You wouldn 7 say that we don 7 need psychologists any more. Lean is an
approach to management.

Dr Seamus O’Reilly
Senior Leeturer UCC
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4:12 Other relevant observations
The purpose of this category is to expand the discussion so that other important issues
that respondents believe are relevant, and have not been discussed so far, can be
addressed.

The first participant argues that there is a need to initiate a national discussion on total
resource productivity;

We need something - a. resouree productivity document for the country and a
mode! for improving it, and the country needs to get behind something like
that. So, there is a needfor a national debate, and Industrial Engineering is a
part of that debate. It is not seen to be a part of it at the moment. We need a
national debate on how we actually achieve resource productivity in the
country. Because until we do that, we won 7 solve the problems we have in
helping business, and in education generally.
Tim Byrne
Executive Director, Institute of Industrial Engineers

The next respondent argues the need for a more sophisticated Industrial Engineering
skill set, and the need for a 4 year Industrial Engineering degree programme:

/ think Industrial Engineering needs to have more sophisticated skills, and a
more sophisticated skill set. They did, and now from what / can see in Ireland,
in terms of education and that, I’m not sure that they do anymore. I’m not sure
there’s even a proper Industrial Engineering degree offered here. So you need
a proper grounding, 4 year grounding - year engineering degree that you
build on that’s Industrial Engineering, that can you go and get.
John McDonough
Consultant Industrial Engineer and Lecturer
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The respondent maintains that projeet management should be first among
sophisticated skill set that the respondent recommends:
Well, Number one is project management and all the skills that run with that.
Your Industrial Engineer should he your expert in running a project. They ’re
not necessarily the manager. They ’re the one that comes in and tells the
manager where he’s gone wrong, and how to keep it running correctly.
Because they ’re too valuable to have managing the project. You might have
them the first year or two learning how to do it. But that is a skill that they
should he expert at. And right now, they barely understand it! Barely! and
some of them don 7 even cover it properly. So, this is where I think we have not
done ourselves any favours. You need to have people coming out with the
skills. And if they have those skills. And if they’ve learned those skills, they ’ll
be good. Because they ’re the right skills to have in business, and in managing
business. So, project management absolutely.
John McDonough
Consultant Industrial Engineer and Lecturer

The respondent also believes that there is a need for students to understand how an
organisation works, and also to understand sophisticated problem-solving methods.

The next respondent believes that the term ‘Lean’ is not descriptive enough of the
process it is meant to describe:

Only to say / don 7 like to use the term ’Lean ’. I prefer to use the term
'continuous improvement’. It is more of an umbrella. / think the term ‘Lean
is too narrow. When people hear it people always ask what does it mean?
Anonymous

The respondent maintains:

/ think everything is connected. The way / learned it is - improvement is
improvement and it doesn 7 matter how you label it. I don 7 like labelling.
Anonymous
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This respondent also believes that there is too much of a focus on ‘Belt’ training, and
maintains that sometimes it is dysfunctional:

/ am not a fan of Green Belts or yellow belts. It gets people foeuseci on

improvement whieh is good hut in reality a lot of it is nonsense. At work I see
managers with green or yellow belts etc hut they are only interested in it
because they are told to do it. The real goal of improvement is always there.
There is too much of a focus on the belt. Also it is done in the hoard room or
the class room whereas it should be done on the factory floor .
Anonymous

The next respondent advocates a morphing between Lean and Industrial Engineering:

/ think that the morphing between Lean and Industrial Engineering has to
happen, but it has to he structured in the educational system. Lean has to be a
part of a new Industrial Engineering curriculum.

Donal Nolan
Development Officer, Institute of Industrial Engineers

Operators are now doing some of the work that traditionally would have been done
independently by an Industrial Engineer. There will be a changed role for the
Industrial Engineer who will need to have a more sophisticated knowledge and skill
set, be able to see the bigger picture, and be able to use all that to help the operators in
their quest for Lean.

The next respondent highlights the need for Industrial Engineers to maximise their
value outwards, rather than spending too much time on inward navel gazing:
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/ think one thing you find about Industrial Engineers is they tend to spend too
much time navel gazing, why does nobody love us, why do we not get paid
bigger salaries? They fail to get into the value creation - how do we
maximise our value outwards? They are still waiting for the world to heat a
path to their door to hire them because they have an Industrial Engineering
qualification. They need to put more focus on how do we fulfil a need? If
someone says in the morning they want you to invent something? Everyone
goes off and says what can I invent? And they try and think of something.
They should he thinking what is currently needed and not being delivered or
fulfilled?
Jim O’Neill
Senior Industrial Engineer, Lake Region Medical

There needs to be a root and branch look at Industrial Engineering in the modern
world of high technology businesses to redefine and re-educate Industrial Engineers
of the future to be able to play in that world. Today’s courses still revolve around the
tools of the Lord factories. There is a huge opportunity to change the training,
development and skills while building on some of the excellent bits of Industrial
Engineering.

/ think the profession needs to rapidly move on and not be overly concerning
itself about Lean. It needs to he more broad based and to think in terms of
continuous improvement, what is the opportunity what is your problem - I can
fix it. How I fix it doesn 7 matter whether I use time studies or Six Sigmas or
seven wastes. I think then the public who require Industrial Engineers, will
find it easier to hire them.
Jim O’Neill
Senior Industrial Engineer, Lake Region Medical

The coopers who made the barrels for Guinness are no longer required!
Industrial Engineering has to avoid becoming the coopers of the modern
management science.
Jim O’Neill
Senior Industrial Engineer, Lake Region Medical
99

Industrial Engineering has contributed but it did not just contribute to the factories. It
contributed to consumer society so that people could have mass production cheaply
which meant things could be sold cheaply and people could have more goods and
services today. That was the launch pad for it.

It needs a new launch pad to reinvent what it does and how it meets that, and
not to become obsessed with tools and the how tos? It needs to build change
into itself. You cannot change the world unless you can change yourself. How
do you build change into the Industrial Engineers coming out of college?
Industrial Engineering has a future in my opinion. Even v.iiere I work, which
is in a highly credited Lean organisation, I continue to make and add value to
a greater extent than some of the Lean people in terms of experience etc. I
think a kind of renaissance and a rebirth is needed for Industrial Engineering
and not redundancy. It is time to move on and change. It is time to re-label
the wine bottles.
Jim O’Neill
Senior Industrial Engineer, Lake Region Medical

The next respondent pinpoints to need for more reliable measurements in relation to
Lean:

one of the things I’d like to see coming out of this is to pose some hard
questions on the application of Lean techniques, that wouldforce it to claim
results on say a companywide basis, rather than on a project by project basis.
I am talking about measurement here
Jim O’Sullivan
Managing Director, Prime Management Services
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This respondent also queries the reliability of balaneed scoreeard and other
comparison data:

This is another difficulty I think that we all grapple with. And it’s a hit like
fashion. Various techniques come and go. There are popular for a little while,
and then they fall into disuse again. Some of them are very poorly
implemented. Now, the balanced scorecard as a principle should he perfect.
But, it’s not operated in the way that it should he. There is an awful lot of
fudging going on within it. What I'm really driving at here is the data that is
actually prepared hy accountants. The trading position really - relative to the
activity within the manufacturing unit. What goes in the annual accounts that’s where you go for the information. And it would appear it’s on the
dashboard somewhere. You know, it’s interesting, hut no more than that. It’s
not evidence. The evidence is looking at this year’s results and comparing
them to last year to see ifyou’ve made a difference. Now the difficulty with
that of course, is products chop and change so quickly nowadays, the time to
market has reduced to weeks rather than years. So, very often were finding
ourselves in a position this year of where your processes or products are
widely different from what you were doing last year, and sometimes incapable
of comparison - unless you have standard times and other empirically data
like that. That allows for comparing like with like. But you know what the
great uses of it were and we don V have it any more. We don 7 have that means
of comparison. Ifyou had 1000 earned hours last year and you have 1000
earned hours this year, you know what you’ve got. We don 7 have any of that
data anymore.
Jim O’Sullivan
Managing Director, Prime Management Services

The next respondent comments;
/ think the only thing we have missed is that we haven 7 stayed up to date
ourselves as Industrial Engineers. Whether we like it or not, all these things
actually start in the USA and we pick them up and move on with them. That
was true with Scientific Management in the first instance. It is true of most
things. Industrial Engineering as we know - it probably started there and we
have added to it. But again I think it is a case ofAmerica has to do it first.
Everything gets stale and then they try to re-generate something and to get
everyone thinking about it. I suppose we ourselves have to think of some way
of selling the concepts of Industrial Engineering. We should he looking at
coming up with new concepts ourselves.
Danny Vaughan
Consultant Industrial Engineer

20

/ think the most interesting thing that could come out of your thesis Dermot
would he what you see as a potential solution for all the Industrial Engineers
across the globe and the way forward.
Joe Aheme
Managing Director, Leading Edge

As / said to you already, people with the basic skills of Industrial Engineering
make the best Lean consultants. Whatever grounding they get as an Industrial
Engineer makes them by far and away the best practitioners of Lean. I am
telling you that is a fact. We might he lucky also that they may have other
skills, the softer skills that help to make it happen. However they are able to
go into an organisation, analyse a situation very quickly, and are strong also
on data. Data is critical in a lot ofprojects, and I think that is obviously a skill
set built in as part of the Industrial Engineering qualification.
Joe Aherne
Managing Director, Leading Edge

You look at Lean consultants with non Industrial Engineering qualifications, a
lot of them may have come through MBAs or other ways. What they are
singularly lacking is data skill sets, data collection, data analysis, sampling
techniques, those types of skill sets. You see it straight away.
Joe Aherne
Managing Director, Leading Edge

/ think there is an opportunity for the Industrial Engineering community
worldwide to come together on this as well and I don V think this has
happened.
Joe Aheme
Managing Director, Leading Edge

What one has to be very careful in general of is that they are dropping like
flies - these Industrial Engineering qualifications. I would worry - Will there
he any left in the country?....Absolutely. All I can go on is experience and
practice. Someone should do something about this, or the skill sets of an
Industrial Engineer are going to become obsolete or won 7 be used. And
industry would be the poorer for that..
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Joe Ah erne
Managing Director, Leading Edge

The next respondent comments:

I think the most relevant thing to it is - are we talking about the same thing?
When you ask me about Lean, do I know what I am talking about? When you
ask other people about Lean, do they know what they are talking about ? So if
you took a textbook on Lean, and said this is the standard. Now tell me about
Lean, and I’m going to compare it to this hook. 1 wonder how much of Lean
in Ireland actually comes up to the standard?.... Yes, [I mean] how well is it
understood and there are lots of little nuances in it. There is an awful lot
about training. There is an awful lot about having experts. That is all in the
total package, but / wonder when it gets here when it gets to the ground, does
that understanding come with it?... Yes, [I mean how much of this is actually
happening] or even the people who are doing it on the floor. How many of
them are actually trained? You know - five hours training - you didn 7 read
the whole book in five hours. You got a sense of it and you went off thinking I know it. Whereas to go into the book in detail? I wonder to what extent is
Lean fully understood?
Cathal O’Conaill
Chairman, Institute of Industrial Engineers

/ Should our description of ourselves describe what we are doing better?] /
don 7 know if we ever can, no more than Cormac with his BSc can describe
what he does. What is a Manufacturing Engineer? What are his core
strengths?
Cathal O’Conaill
Chairman, Institute of Industrial Engineers

The next respondent firstly prefaces the respondent’s answer to this question and then
comments:

/ suppose you have to proof my comments in the context of what 1 said in the
beginning that I am not an industrial engineer. That is important - that
perspective I have. You have really prompted me though. If I had time I
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would have done it before. / must think more about industrial engineering and
about what it is and the profession.

Dr Seamus O’Reilly
Senior Lecturer UCC

4:13 Summary
This chapter has presented the findings from eleven semi-structured interviews. It is a
complete description of all the views and concerns that each participant in the
research expressed during the interviews. It now forms the basis from which the Main
Findings in Chapter 5 are summarised.
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Chapter 5:0 - Main Findings, Recommendations &
Conclusions

This chapter is an evaluation of the main themes of the researeh findings. This
research centres on the eoneepts of Industrial Engineering and Lean and the inter
relationship and interaetion between them. The study examines the applieation and
development of Lean in Ireland and the implieations of this for the optimisation of
resourees and for Industrial Engineering professionals. An analysis of the impact of
Lean on Irish business praetiee is eonducted, and a eomparison is made with
Industrial Engineering in this regard. Furthermore, the study explores opportunities
for both Industrial Engineering and Lean to work together to optimise resourees, and
maximise value added to eustomer businesses and organisations. Supporting this
study is the analysis of the responses of eleven people, who were interviewed as part
of this eurrent researeh, and whose professional expertise and experienee enables
them to eomment authoritatively on the subjeet matter. The interview pool eonsists of
Industrial Engineers, Lean praetitioners, academies and others.

The analysis and conelusions that follow are based on the researeher’s primary and
seeondary research. A summary of key eonelusions is presented, as well as
recommendations for the future. Furthemiore, reeommendations for future research
studies are presented.
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5:1 Demand for Industrial Engineering
A major finding of this study is that the demand for Industrial Engineers has
deereased signifieantly in the past deeade or more. The study finds that, in general,
many of today’s managers do not understand what it is that Industrial Engineers do mueh less understand the benefits of employing them. A major reason for this deeline
is seen to be the deeline of manufaeturing in Ireland, and in partieular, the off shoring
of many manufaeturing operations whieh were signifieant users of Industrial
Engineering. The study also finds that many managers pereeive Industrial Engineering
to only be of relevanee for the eontrol of “labour produetivity” (Chapter 4: .56). Many
of the industries that have off shored their operations were labour-intensive ones. The
industries that remain are, on the whole, mueh less labour-intensive, and eonsequently
do not see benefits in employing Industrial Engineers.

This researeh also finds that Industrial Engineering in Ireland developed from an
“adversarial model” (Chapter 4:181), brought in to measure work or to resolve
disputes. It was never that in the US, where it was much more broadly based.

Industrial Engineers had a key role to play in the administration and establishment of
standard times for Payment By Results “bonus schemes” (Chapter 4:124), which were
a major feature of manufaeturing industry in Ireland in the past. These schemes have
now declined in popularity, and with them a key role of Industrial Engineers has also
declined.

This study makes the observation that managers are always looking for “the next big
thing”(Chapter 4:57), and that they perceive that Industrial Engineering has not
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moved forward in a changed business environment. There has been a move away
from a traditional confrontational style of management to a style that is much more
consensus seeking in its nature. Lean thrives in this consensus type environment,
while Industrial Engineering has been largely taken out of it.

Most of the participants in this study are of the view that the decline in the demand for
Industrial Engineering is significantly driven by the growth of Lean. On the other
hand, there are some participants who do not believe this to be the case.

When the concept of Lean was first introduced into business. Industrial Engineers,
and particularly professional Industrial Engineering institutes, regarded it as a fad, in
the same way that they regarded Quality Circles, Total Quality Management and other
methodologies (Chapter 4:76). However, this current study finds that Lean is much
more than a fad, and will prevail in the longer term.

Managers see Lean as different and they understand it better than Industrial
Engineering. Lean is very much about team based working, and particularly team
based problem-solving. By contrast, the typical Industrial Engineer is seen as
someone who works alone solving problems, developing solutions, then
implementing those solutions on the factory floor. Often, a considerable difficulty for
the Industrial Engineer in this context is the achievement of ‘buy in’ and commitment
to problem solutions by managers and workers. Lean succeeds much better in doing
this.
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Industrial Engineering is perceived as a kind of 'dark art’ by some (Chapter 4:58). A
big problem here is seen to be the ‘Industrial Engineering’ description. It does almost
nothing to help many people understand what it is.

A key finding of this study is that the “demand for skills that Industrial Engineers
have has increased substantially” (Chapter 4:57) - even though the demand for
Industrial Engineering professionals themselves has fallen. The study finds that, in
general, companies who actually use Industrial Engineers appreciate their value. The
observation is made that the best Eean consultants are Industrial Engineers. The skills
that Industrial Engineers have are now more often described as those of continuous
improvement. There is now a significantly increasing demand by companies for
continuous improvement. Industrial Engineers need to take advantage of this trend.

Another finding of this study is that Lean and continuous improvement is a very
experiential learning process (Chapter 4:114). This essentially requires a depth in
terms of expertise and know how, and perhaps there is a key role for the Industrial
Engineer in providing this.

This study also observes that in the past, the Diploma in Industrial Engineering, run
by the Institute of Industrial Engineers in Ireland was very popular because it was
seen by students as a means of progressing to management positions. At that time, it
was one of the very few academic avenues that such aspiring managers could use.
This situation has drastically changed, and students who now wish to attain
management positions have a large variety of academic programmes, other than
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Industrial Engineering, from which to choose, and which they can now use to attain
their goals.

5:2 Demand for Lean
A major finding of this research is that demand for Lean has significantly increased
over last 10 years. This is because Lean has been intensely marketed and is cun*ently a
high profile activity in many companies. Lean has become a buzzword (Chapter
4:95). This growth has also been driven by a number of Lean Sensai, or experts,
writing books, articles, conducting seminars, and generally spreading the word about
Lean and its benefits. The ability of Lean to push itself back along the supply chain
has contributed significantly to the spread of Lean across many organisations and
organisational networks. The presence of many US multinationals in Ireland is also a
significant driver of growth in the country. Lean is seen as the “new face of
continuous improvement” (Chapter 4: 78).

This study also finds that Lean growth is stalling somewhat in the manufacturing
sector in Ireland. This may be because, like Industrial Engineering, it too is perceived
as a manufacturing thing. The research finds that Lean companies are now
experiencing perceived maturity. They believe they have now gathered the low
hanging fruit. They believe that they have all the Lean skills they need within their
companies and are now seeking to move on to the next phase of Lean. Some
respondents believe that the lull in demand for Lean in manufacturing is due to the
considerable extent of off-shoring of Irish manufacturing operations abroad.
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The research finds that the overall growth of Lean is now occurring in the service
sector. Most Lean consultancy work is now centred on the service and transaction
type environment. The demand is rising in particular in the health sector.

A finding emerging from this study is that Lean is seen as the new productivity tool. It
promises direct and immediate results to projects and problems that customer
companies are immediately concerned about. It is seen as an easy tool to implement.
Lean can be taught and learned easily. Lean is seen to be applicable across different
parts of the organisation in a way that Industrial Engineering is not.

A key finding of this research is that Lean has led to a different philosophy, way of
thinking - it embodies a profound organisational culture change. Lean is increasingly
perceived as a Journey rather than merely a problem-solving kit of tools.

The study finds that there are also issues around the title ‘Lean’ and the ability of that
word to describe or encapsulate the continuous improvement agenda it seeks to focus
on primarily.

5:3 Displacement of Industrial Engineering by Lean
The major finding of this study is that Lean is not the new Industrial Engineering.
However, this view is not unanimous and it is argued by some that Lean is the new
Industrial Engineering. The view is also articulated that Lean is not a simplified
version of Industrial Engineering, and that Lean and Industrial Engineering can
happily co-exist. Some hold that Lean is one tool in the Industrial Engineering
toolbox. The general view and major finding of this study is that Lean has displaced
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Industrial Engineering somewhat. Others argue that the growth of Lean has nothing to
do with the demise of Industrial Engineering.

Some people argue that Industrial Engineering should ideally be at the centre of a
Lean organisation, and that Industrial Engineers should be the natural leaders and
facilitators of Lean in such an organisation. On the other hand, a finding of this study
is that, in recent years. Industrial Engineering is no longer centre stage in discussions
on how to improve processes and optimise the use of resources within organisations.
There is currently no third level Industrial Engineering education programme running
in Ireland. There is a fear that certain Industrial Engineering skill sets may be lost.

This research finds that there is an identity crisis in Industrial Engineering. The point
is also made that existing Industrial Engineers and Industrial Engineering
organisations have largely been passive about this. The point is also made that there is
clearly no future for Industrial Engineering unless it is promoted properly.

5:4 Implications of Lean for the Industrial Engineering Profession
This study highlights in the first instance that everybody must understand that it is the
market that decides who shall have what. Everything starts from there. Industrial
Engineers must themselves continually improve their relevance to the market. The
market is changing continually and Industrial Engineers must continually ask “What
do we need to change” (Chapter 4:108). If that means that the brand, the identity, or
the label on the bottle (Chapter 4:109) needs to be changed then so it must be
changed. A major finding of the study is that the market now labels the wider resource
optimisation agenda of Industrial Engineering as continuous improvement. Industrial
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Engineers now need to focus on helping companies to realise that continuous
improvement agenda per se.

The study finds that Industrial Engineering needs to be re-sparked. Then it needs the
right people to drive a redefined agenda and make it a reality, rather than an
aspiration.

A major finding of this study is that Industrial Engineers cannot be Just Industrial
Engineers alone anymore. They must have another speciality. One of those
specialities might be Lean.

A key finding of the study is that there are currently no Industrial Engineering degree
qualifications on offer anywhere in Ireland. This is a matter of major concern to the
study participants. There is a strong need for a four year Industrial Engineering degree
programme. There is a need for a more sophisticated Industrial Engineering skill set,
and in particular, an understanding of sophisticated problem-solving methods. There
is a strong need for the development of the ‘soft’ skills that are associated with the
success of Lean, to be included in the syllabus. There is a need for project
management and all the skills that run with that. There is a need for students to
understand how an organisation works. An Industrial Engineer should have a very
good understanding of Lean, and Lean should be incorporated into Industrial
Engineering syllabi. Another finding of the research is that there is no nationally or
internationally recognised standard qualification for Lean. Professional Industrial
Engineering institutes could well make this a reality and should strive to do so.
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A key finding of the researeh is that Industrial Engineers need to be more strategically
aware of developments within their companies. They need to become part of
management rather than just being supporters of it. Industrial Engineers need to
consider turning themselves into Lean practitioners, continuous improvement experts,
or whatever evolving variants best describe what is appropriate for their customer
organisations. The research also finds that Industrial Engineers must not be blinded by
their own Industrial Engineering toolbox. Furthermore Industrial Engineers should
look at Lean, and develop further improvements to it.

An important finding of the study is that companies believe that universities and other
third level institutions are not producing ‘fit for purpose’ engineers. They are finding
that they need to give the newly employed recent graduates further education and
training in what are essentially Industrial Engineering skills. This represents an
opportunity for professional Industrial Engineering institutes to play a key role in the
development of postgraduate Industrial Engineering programmes. This is essentially a
qualification top up model that is available in other European countries apart from
Ireland, and it works well in those countries.

There is a very strong market for ‘Belt’ qualifications at present - e.g. Green Belt,
Black Belt etc. These qualifications should become part of the degree qualification
discussed previously.

Some respondents hold the view that the ergonomics agenda within Industrial
Engineering needs to be rekindled - with a view to developing a useful role for
Industrial Engineering in the management of stress. It is pointed out that this is an
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area of growing concern in the work environment, and that much European level
legislation and regulation is expected on the topic of stress management.

5:5 Relevance of Methods Engineering in a Lean Context
A major finding of this study is that Methods Engineering is as relevant in a Lean
environment as it ever was, if not more so. Methods engineering is proposed as an
area for growth within Industrial Engineering, particularly where operator variability
in the way work is being done is a problem. The study finds that methods engineering
is a much more probing way of looking at a Job than is Lean. Lean does not challenge
the method in different contexts the way that methods engineering does, and does not
address Principles of Motion Economy issues. Methods engineering is seen as more of
a planning tool, where Lean is not. Lean has more to do with improving current
operations is in comparison to making plans for the future. Predetermined Motion
Time Systems have a high potential to design out waste in advance of production.

The study finds that participants who are not Industrial Engineers do not have a good
understanding of methods engineering and are often not in a position to compare the
two techniques.

Some participants in the study, though not all, believe that methods engineering tools
are probably a little dated at this point in time.

The study finds that Lean tools are much easier to understand than methods
engineering.
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5:6 Relevance of Work Measurement in a Lean Context
A major finding of this research is that conventional work measurement is not being
used nearly as much as it used to be. Many managers now see work measurement as
old-fashioned and irrelevant. A large part of the reason for this is that many labour
intensive manufacturing industries have either ceased to trade, or off shored their
operations from Ireland to low-cost labour countries. In those manufacturing
industries which remain, labour now a smaller and less significant part of their costs.
They are therefore less inclined to see the need for measuring work.

The study also finds that many managers believe that work measurement is only
relevant for bonus schemes, and since there are now a lot less of these, there is no
need for work measurement. Others believe that it is only relevant to manual work,
and is not needed in automated plants, the machine cycle times and throughput times
are the only times that are needed.

A key finding of the study is that work measurement is seen to be incompatible with
the culture change requirements in a successful Lean environment. Moreover, the
younger generation of managers, who did not grow up with work measurement, and
therefore have no experience of it, do not see its value.

The study also finds that performance in the Job is no longer defined by labour
efficiency alone. Typically, a much broader range of Key Perfomiance Indices
measuring other key performance variables are now used to measure performance in a
company.
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The study also highlights that people are afraid of work measurement and the output
targets it generates and often imposes on people. These targets do not communicate
well with employees, and they are often at the centre of conflict and controversy,
which is more evocative of the old command and control management style. On the
other hand, managers are often afraid that the use of such targets may set
underperformance as an average on the job. The point is made that scientific
management on its own will not succeed without proper recognition of the people
management aspect of work.

Some study participants hold the view that work measurement has to some extent
been a victim of its own success because of the proliferation of synthetic data that it
has generated over the years makes it increasingly redundant in successive waves of
benchmarking.

Work measurement has been used as the basis of bonus schemes designed to motivate
people in their work. The point was made in this study that large companies can now
afford to use the recruitment screening process more intensively to select and retain
only the more suitably motivated employees to fulfil this motivational requirement.

Work still has to be measured - regardless of whether conventional work
measurement is used or not. Company still need to know how long it takes to do work
- in order to plan requirements such as, manning levels, costings, lead times,
schedules etc. But measured standard times are no longer used for this. A major
finding of this research is that work measurement is not being done properly. The only
times that are being measured are Takt times. Companies are using pure guesswork
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mostly. Untrained people are setting targets with serious implieations for integrity and
resultant waste. There is no attempt being made to identity and eliminate Ineffeetive
Time. Performanee rating is not being taken into aeeount. Proeesses now seriously
laek the ability to set fair and aeeurate output targets based on reeognised standard
performanee benehmarks. The point is made in the study that the question of what is a
fair day’s work is likely to arise again in the future, and when it does, the means of
reeognising it will have disappeared.

5:7 Impact of Lean on Organisational Performance in Ireland
This study finds that, on the whole, the impaet of Lean on organisational performanee
in Ireland has been sueeessful. However, some hold that the elaims for sueeess by
Lean are exaggerated somewhat. There is no empirieal data on the sueeess of Lean in
Ireland that ean be relied on to retleet aeeurately the real extent of that sueeess on an
organisation wide basis. There is data however on an international seale. One
respondent eites Miehael Balle’s elaim that over 90% of Lean initiatives fail.

This study finds that Lean helps eompanies with no experienee of Industrial
Engineering. Industrial Engineering tends to be eonfined to manufaeturing industry
and partieularly to labour intensive manufaeturing industry. Lean has a broader appeal
than Industrial Engineering. This is beeause it has had far more exposure than
Industrial Engineering. It has been mueh more intensely promoted by eommereial
organisations. By eontrast. Industrial Engineering has not been well marketed. A
eonsequenee of this is that Lean has a higher penetration in eompanies that would not
employ Industrial Engineers.
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A finding of this research is that companies generally have a narrow view of the
benefits of Industrial Engineering. The managers or people who make the decisions
are generally not Industrial Engineers and often know very little about it. The
‘Industrial Engineer’ designation, or title, or brand does not help in that it does not
really describe what Industrial Engineers do. For others. Industrial Engineering is seen
as having a rather negative history, with negative ‘time and motion’ and stopwatch
connotations. Some participants in the study argue that Lean has succeeded precisely
because it has avoided that negative understanding of Industrial Engineering.
This research finds that Lean is the learned solution. A Lean organisation is a learning
organisation, and this is seen to be way beyond the remit of Industrial Engineering.
Lean is ‘people’ orientated. Lean is the ‘team’ solution. Industrial Engineering is none
of those things.

The study also makes the observation that the general standard of education in Ireland
has increased significantly. Most people have now achieved at least some level of
second level, even third level education, whereas a generation ago most people did
not. This has had implications for the way people are managed and the expectations
they bring to the job with them. Lean works well with such a grouping, whilst
Industrial Engineering of the traditional kind, is not seen to be appropriate.

However, some participants hold that Lean has not provided better results than
Industrial Engineering within individual companies. It may have succeeded in
broadbrush terms across many different organisations in a way that Industrial
Engineering has not done, but Industrial Engineering often outperforms it in
companies where Industrial Engineering is used in parallel with Lean. Some
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participants argue that Industrial Engineering covers a wider field of activities than
Lean does, but there is not unanimity in that perspective. In terms of standardisation
of w ork practices, Lean has not progressed things much.

5:8 Significance of Productivity in the Context of Lean
A key finding of this study is that the focus on productivity has changed in the context
of Lean. Respondents have different views of what productivity is. One respondent
argues that productivity is the “ability to make money now and in the future” (Chapter
4 : 154). Another argues that productivity is “working to market” (Chapter 4: 154).
Another respondent proposes a change in focus from the classic definition of
productivity, to one of‘inputs to impact’ (Chapter 4: 157). The discussion now starts
with the voice of the customer and extends right back through the supply chain in its
entirety. It is no longer about manufacturing processes alone.

One respondent, who is not an Industrial Engineer, agrees that productivity is a dirty
word, and best avoided because of its association with conflict under the old
command and control management model, and with which traditional Industrial
Engineering was closely associated. This respondent further finds, from the
respondent’s own experience, that the word ‘productivity’ has been marginalised in
nearly all discussions on process improvement for many years now. Other
respondents, who are Industrial Engineers, insist that productivity is not a dirty word that it is simply misunderstood.

There is also disagreement about the relationship between strict quality control and
productivity. Some argue that strict quality control does indeed drive improved
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productivity. Some even go so far as to argue that strict quality control is the most
important and the most significant determinant of productivity. Others completely
disagree with that suggestion, and point to the older eost of quality model, which
predates Lean. They argue that high quality and low productivity can and do coexist
in some organisational contexts. They completely disagree that productivity should be
downgraded as an issue. One participant argues that there is a need to focus now on
total resource productivity in comparison to the older focus on labour productivity
alone. This foeus, this discussion needs to be advanced at a national level.

Another respondent argues that productivity is not just about costs. It is also about the
creation of value. Productivity is also about sustainability.

This research also queries the integrity of the balanced scorecard and other
comparison data that are used in eonjunction with Lean initiatives, and whether the
fmaneial benefits elaimed for specific projects can be verified in the organisations’
operating statements.

5:9 Emerging Developments in Lean and Industrial Engineering
A major finding of this study is that the fundamental agenda for Industrial
Engineering and Lean is now that of continuous improvement. However, the biggest
problem with this is that of sustaining initial improvements in the longer term. There
is going to be far more emphasis on sustainability in the future. Some argue that
sustainability is about productivity in the longer term. One respondent argues that
continuous improvement experts “need to wear three hats today - a strategic hat, a
continuous improvement and Industrial Engineering hat, and the ‘soft stuff of Lean
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hat - put them together, and you ean ereate “a very powerful eoektail of ehange”
(Chapter 4: 168). The strategie hat, or element, has to do with answering the question
“are we doing the right things?” (Chapter 4:168). The eontinuous improvement and
Industrial Engineering hat is about answering the question “are we doing the right
things right, and in an effeetive and effieient way?” (Chapter 4: 168), while the soft
stuff of Lean hat addresses the question of how to involve and motivate people. There
is a view that there is a signifieant ehallenge in being able to market Industrial
Engineering per se at the present time.

There are number of views as to the future of Lean applications. One respondent is
particularly sceptical of Lean as it is currently applied. Another wonders, to what
extent is Lean fully understood in supposedly Lean organisations? (Chapter 4: 203).
Another respondent believes that Lean has now “gone off the boil” (Chapter 4: 171).
Another respondent believes that Lean is at a crossroads and it “has nowhere to go”
(C’hapter 4: 162), while another respondent asks “do they[peoplc eventually] get a
little bored with it[Lean], and do people get a bit lazy about it?” (Chapter 4: 172).
Another respondent takes a different view, maintaining the Lean is moving up the
levels of the organisation - that Industrial Engineering cannot do this, and that maybe
this is where Lean and Industrial Engineering may have to separate. Some believe that
there is a faddish element to Lean, which is perhaps now beginning to wear off.
Another respondent believes that any new developments are “likely to arise in the
context of Industrial Engineering rather than Lean” (Chapter 4: 162).

A finding of this research is that Lean is too narrow compared to Industrial
Engineering. There is a belief that the title ‘Lean’ does not really describe the
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continuous improvement journey that it seeks to achieve. This study makes the point
that Lean is being eombined with Six Sigma because of the pereeption that Lean is not
enough on its own - that it needs the quality perspective of Six Sigma. One respondent
wonders if this broadening out of Lean might eventually lead back to the wider
agenda of Industrial Engineering.

This study finds that there is now significant growth potential in Lean transactions.
There are big opportunities for Lean in non-manufacturing environments - in
government and the public sector. There are big opportunities for Lean in healthcare
in particular, although the penetration of Lean in healthcare is found to be proving
difficult in Ireland in comparison to other countries. It is argued that while the
education and training part of Lean is being attended to adequately, the problem arises
in the ability and empowerment of staff to bring back and apply what has been learned
in training to the workplace.

A major observation of this study is that Lean is now a clearly recognised brand. The
study believes that this Lean brand will ultimately win out in any potential eontest
with Industrial Engineering. A major strength that Lean has is that it is non
threatening in contrast to the historical baggage that Industrial Engineering carries.
The research finds that there should not be a competition between Lean and Industrial
Engineering. Moreover, some respondents insist that there is no such conflict in the
first place.

The study finds that there is going to be a morph somewhere between Lean and
Industrial Engineering. Sueh a coming together needs to be structured properly in the
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educational system. In such an amalgamation, Industrial Engineering might become
the hard core that finally delivers results through Lean. This might well be the
salvation of Industrial Engineering. It could well become a vehicle by which
Industrial Engineers involved in problem solving might achieve effective and lasting
employee buy in to solutions to those problems.

A finding of the research is that there is a need for Industrial Engineers to maximise
their value outwards. They need to put much more focus on identifying and fulfilling
the needs of their customers, and potential customers. Then the Industrial Engineering
profession needs to rapidly move on, and not be overly concerning itself about Lean.

This study also finds that perhaps it is time for Industrial Engineers to revisit their
brand, the title “Industrial Engineer”. How well does it describe what Industrial
Engineers do and inform customers or potential customers what to expect if they use
it?

This study finds that lack of an academic underpinning is a major part of the decline
of Industrial Engineering. Industrial Engineers of the future cannot just be Industrial
Engineers alone - they will need to have other expertise as well. Lean might be one
such area of expertise. There is also a need, or an opportunity to incorporate Lean into
an Industrial Engineering degree qualification. Industrial Engineers need project
management skills, change management skills and coaching skills. These should be
built into the degree programme. Many continuous improvement experts do not have
the soft skills necessary to make the changes necessary for success. There is a gap in
the market here that professional continuous improvement and Industrial Engineering
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organisations could fill. There is no gold standard for Lean - either on the national or
international front. Professional Industrial Engineering institutes can and should
provide this, and there is a need for global collaboration by these bodies to make this a
reality.

With regards to the future of Lean organisations, this research finds that there will be
a huge development of authority on to people who typically would not be paid for
that. There will be a need to eliminate supervisors. More engineers will be needed to
run the plant, and there will be a need for less managers. Those managers who remain,
will need exceptionally high levels of emotional intelligence, personnel skills, and the
ability to understand these types of things and how organisations will evolve.

The study also finds that the issue of expectations and rewards in a Lean environment
will also need to be addressed. People will have to be rewarded appropriately, and
these will be team based rewards, as distinct from individual rewards.

The research finds that Lean has resulted in at least some Industrial Engineering
expertise being removed from organisations operating Lean programmes.

On respondent advoeates that the labour productivity focus that was a key part of
Industrial Engineering as practised in the past, now needs to be replaced by a focus on
the more holistic concept of total resource productivity.
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5:10 Displacement of Industrial Engineering by Lean in Ireland
Some respondents believe that Lean has displaced Industrial Engineering more in
Ireland than it has elsewhere in the world. Other respondents state that they are unable
to comment on the existence of such a trend. Some respondents do not believe that
Lean has been instrumental in the decline of Industrial Engineering in Ireland, in the
first instance. There is general agreement about the declining trend itself, but not
about the causes. Discussion of the declining trend itself is the subject of Section 5:1.

Some argue that the relatively high displacement of Industrial Engineering due to
Lean is partly caused by the strong presence of Lean intensive American and Japanese
companies in Ireland. One respondent argues that it comes back to the understanding
of Industrial Engineering. “They think Lean will cover it. It doesn’t” (Chapter 4: 179).
Some respondents maintain that Industrial Engineers in Ireland are not seen to have
the education or skill set required to lead a Lean team. The absence of this skill set is
partly attributed to the non-existence of Industrial Engineering degree qualifications
in Ireland. A contrast is made between Ireland and the rest of the world, where there
are Industrial Engineering degree programmes, and where Industrial Engineers are
typically leaders of Lean. In Ireland, Industrial Engineering organisations and
Industrial Engineering people have lost the ownership of Lean. In Ireland, Industrial
Engineering courses that were run in the recent past, and are now no longer run, never
adopted Lean modules - in European universities they do.

Interestingly, one respondent maintains that Eean is a convenient, conflict free tool
that can sometimes be used to buy industrial peace. This might make it a convenient
part of a populist political agenda, such as the one formulated around benchmarking
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in Ireland in the Celtie Tiger era. Such a phenomenon may well have contributed to a
relatively high growth rate for Lean in Ireland than was experienced elsewhere in the
world.

5:11:1 What Industrial Engineering can achieve that Lean cannot
This study finds that Industrial Engineers believe that Industrial Engineering, when
properly used, has a much wider expertise, experience and perspective than Lean has.
The study notes that respondents who do not have an Industrial Engineering
background, were not able to contribute to this part of the discussion.

Industrial Engineering goes much further than the elimination of waste which is the
focus of Lean. One respondent points out that Industrial Engineers need to be more
broad based and more general in some ways, but more strategic in others in order to
be relevant going forward. One respondent insists that Lean is not meant to achieve
Industrial Engineering, and that the two of them can, and do, coexist together quite
well. When Lean overshadows Industrial Engineering in Lean companies, it is often
because managers in those companies assume that they can solve all the problems
with Lean alone - which they can, when they fully use their Industrial Engineers, but
not otherwise. Lean on its own cannot achieve what Industrial Engineering can.

A finding of this research is that Industrial Engineering has always stayed in one
dimension - in contrast to other process improvement concepts, which constantly
evolve and change in direct response to their markets. This is both a strength and a
weakness. As has been discussed already, being static and unchanging is a weakness,
in that the perceived relevance to the market can ebb and flow with changing market
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requirements. On the other hand, it bestows eonstaney, a regularity, a predietability
and a reliability that is still recognised by a considerable number of customers. The
caution to industrial Engineers in all of this is that the market will shape Industrial
Engineering in a way analogous to the climate’s changing of the geography.

The study finds that many Lean implementations are not successful. Even in Toyota,
Lean has not penneated the back office as much as it has in manufacturing. Toyota,
and companies like them, still haven’t made the shift they need to make it relevant,
with the result that the Toyotas have recalls and quality challenges the same as the
other car companies. Industrial Engineering can still contribute significantly to
continuous improvement in such companies.

This research finds that Industrial Engineers can deal with people who have not
bought into the Lean proposition, or who may have only bought into it temporarily,
and longer term sustainability is not feasible.

5:11:2 What Lean can achieve that Industrial Engineering cannot
A key finding of the current research is that Lean has the voice of the customer Industrial Engineering does not. Lean focuses on the culture change element of
continuous improvement - Industrial Engineering does not. Lean teaches people how
to think in a way that considers more of the bigger picture than they have done before
- Industrial Engineering does not.

Some Lean practitioners maintain that Lean takes a more holistic view than Industrial
Engineering does, of the organisation and all its processes and how they work
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together in terms of people, production and supply chain. They argue that Industrial
Engineering is effectively limited to the factory floor, and, generally speaking, is not
capable of moving beyond that environment. Most Industrial Engineers hold the
opposite view, as has been discussed previously - arguing that Lean has a much
narrower perspective than Industrial Engineering has.

Lean is popular in a way that Industrial Engineering is not. ‘Lean’ is a much more
recognisable brand that is that of‘Industrial Engineering’.

5:12 Recommendations for the Future
This study has found that there is a growing market for the skills that Industrial
Engineers have. At the same time, there is a serious decline in the market for
Industrial Engineers per se. I'he study highlights that the perception of the market of
what it is that Industrial Engineers can do, is a major problem.

The study finds that the market does not think that it needs Industrial Engineering
anymore, but rather it is now looking for something more than that, what it now calls
“continuous improvement”. Industrial Engineers must equip themselves to serve this
market. They cannot just turn themselves “Industrial Engineers”, and wait for the
market to seek them out anymore. The process of the market’s renaming, re-branding,
re-labelling of what it wants is a fact of life, and will continue in the future as it has in
the past. Industrial Engineers must therefore, make sure that they do not miss the
signs again, as they have in the past. They must be relevant to the market and they
must stay relevant.
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Industrial Engineers will also need is to continuously improve their own skill sets to
be relevant to the market. This study identifies ‘soft’ skills in particular in this
context, and strongly recommends that Industrial Engineers develop these skills to the
point that they are seen to be relevant to, and sought after by the market. Industrial
Engineers urgently need to take Lean skills on board, and be able to convince the
market that they can provide the leadership needed for Lean initiatives. Industrial
Engineers also need to be able to use more sophisticated problem-solving skills, and
will need to develop these well beyond the level of basic Industrial Engineering in
order to be relevant to emergent market needs. An example of this might be factory
physics as discussed in Chapter 2.

The Institute of Industrial Engineers has a key role to play in all of this. It will need to
constantly develop and upgrade Industrial Engineering and continuous improvement
qualifications to the levels required by the market. It will further need to keep abreast
of changes in perceived needs of the market. It will need to respond to these needs in
a timely fashion, ensuring that Industrial Engineering and continuous improvement
specialists can maintain their perceived relevance to emerging market needs. There is
a need for a four year degree programme in Industrial Engineering and continuous
improvement. The study acknowledges and welcomes the fact that the Institute is
currently strongly involved in developing such qualifications, and looks forward to
early success in these projects. This research also acknowledges a need for the
development of postgraduate degree programmes in Industrial Engineering and
continuous improvement. These qualifications will be suited to the needs of graduates
from other engineering disciplines who wish to pursue Industrial Engineering and
continuous improvement activities in their careers. As pointed out previously in the
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study this post graduate qualification model works well in other European countries,
and should be introduced in Ireland also.

Third level universities and institutes of technology in Ireland have a key role to play
in development of these qualifications. In the past, the Institute of Industrial Engineers
was able to develop and successfully run its own Diploma in Industrial Engineering in
several large institutes of technology in Ireland for more than three decades. This is no
longer feasible in the current educational environment. The minimum level of
qualification that employers will now accept is now at degree level, and consequently
universities and institutes of technology will be needed to provide and accredit such
qualifications. The Institute cannot do so alone. The active collaboration and
assistance of major third level educational institutions is essential to the success of
these projects. There are still a considerable number of Diploma holders out there who
are looking to build up their skill-sets to meet the rising requirements of the jobs
market.

The study also highlights the fact that there is no nationally or internationally
accredited standard for Lean, and recommends that the Institute of Industrial
Engineers in Ireland initiate the development of such a standard. Development of such
a standard on an international basis will require the active operation of other Industrial
Engineering organisations across the globe, and if achieved, will be a major landmark
in the development of continuous improvement objectives right across the globe.
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5:13 Recommendations for Future Research
This section discusses recommendations for future research pertaining to Lean and
Industrial Engineering. The findings of this current research summarises the opinions
and insights of eleven interviewees, relating to the objectives highlighted in chapter 3,
and examining the interrelationship between Lean and Industrial Engineering, the
impact they have on the process, and on each other. The resulting discussion and the
findings resulting from it can be used by anyone with an interest in Industrial
Engineering and continuous improvement with an interest in understanding the
emerging and evolving requirements of business in these areas.

This research has highlighted that the skills needed for Industrial Engineering and
continuous improvement need to be examined and developed further to make them
more relevant to achieving better solutions to the problems they address. There is a
need to identify what exactly these skills are. The need for the ‘soft’ skills of Lean and
the need for more sophisticated problem-solving skills have are already been
mentioned. However, there is now a need to research and identify more precisely what
these skills are, and then to develop and implement the most suitable education and
training programmes to close the training gaps identified.

Does Lean expect people to engineer themselves out of a job? If so, is this realistic? In
theory if the continuous improvement cycle is repeated indefinitely, it will result in
there being less and less work available for employees to do. Will this ultimately
result in people being made redundant, and if so, will this make people fearful for
their jobs and their career prospects, and therefore ultimately quench their enthusiasm
for Lean working? This needs to be researched further.
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The issue of how targets are set in a Lean environment needs to be researehed. The
Standard Performanee benehmark has been removed, on the assumption that people
working in a Lean environment will work at, or elose to this rate, on average. How
realistie is this? Targets are more often than not, simply being set on the basis of what
is, with no reference to the Standard Performance benchmark of what should be - and
very often by untrained observers. How fair are the performance expectations of the
resulting targets? This needs to be researched.

The issue of how to suitably reward people who work in a Lean environment has been
mentioned in this research. This needs to be researched further.

Research also needs to be done into organisational structure changes as the use of
Lean thinking increases. How will this affect existing managers and supervisors? Will
they simply accept these changes and move on to something else? Or, will they resist
and make them unworkable? For the research is needed on this.

Is Lean ‘Belt’ training effective? Has it taken on a life of its own? Is it becoming
dysfunctional in tenns of it’s original objectives? Research needs to be done on this,
and empirically data generated to answer these questions.

Industrial Engineering has been described as the poor relation of management
sciences and the professions in recent years. It has all but disappeared from the
literature. The reasons for this should be researched further. Is something worthwhile
being lost?
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5:14 Conclusions
This research has examined the relationship between Industrial Engineering and Lean.
It examines whether Lean is really the new Industrial Engineering, or a derivative of
Industrial Engineering, or something else again. It poses a series of twelve questions
that are designed to expand on this discussion, and in doing this seeks to identify
current trends, attitudes, beliefs and other relevant issues around the answers to these
questions in an Irish context.

In the first instance the study finds that the demand for traditional Industrial
Engineering, as practised for many decades now, has decreased significantly. Many
reasons have been cited for this trend. One reason is the significant reduction of
labour intensive manufacturing industries in Ireland. These were significant
employers of traditional Industrial Engineering. The manufacturing industries that are
left are much less labour-intensive, and therefore much less likely to employ
Industrial Engineering. The proliferation of Lean initiatives throughout Irish
manufacturing is another significant reason. The market has a very limited to non
existent understanding of the benefits of Industrial Engineering.

On the other hand. Lean continues to grow - although the initial rapid expansion
seems to have abated somewhat now. It is being successfully introduced to non
manufacturing businesses, although that growth trend is slower than initially
anticipated. Several reasons are proposed for the success of Lean. A major reason is
that it succeeds in engaging employees in the continuous improvement process to a
very significant extent. It facilitates the culture change required for this engagement
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process, and makes it a reality. Industrial Engineering and other methodologies never
sueceeded in doing this.

Lean has displaced Industrial Engineering to at least some extent, and it obscures and
displaees older Industrial Engineering eoncepts sueh as methods engineering and
work measurement, significantly. Some people hold the view that it is the new, or
replacement Industrial Engineering. Some people believe that Lean is not the new
Industrial Engineering. Many other people don’t even know what Industrial
Engineering is in the first plaee.

Lean is tending to make traditional Industrial Engineering redundant. There are
scarcely any Industrial Engineering vaeancies in the jobs market at the present time.
There are no Industrial Engineering courses in any of the Irish eolleges now. There
are few, if any. Industrial Engineering students in Ireland. Many managers believe
that Lean is all they need to minimise waste and maximise efficiencies in their
operations.
Lean is tending to have seriously negative implications for those seeking to follow
careers in Industrial Engineering.

Lean is tending to marginalise methods engineering - even though it could Justifiably
be said that Lean techniques such as the Seven Wastes, 5Ss are part of methods
engineering, or at least derivatives of it. However, the respondents in the current
research who know about and understand methods engineering, are convinced that it
still has a role to play, that it is much more probing, much more exhaustive and
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ultimately much more effective than the simple Lean techniques. The problem is that
no one sees this - other than Industrial Engineers.

The view of this study is that Lean is having a successful impact on organisational
performance in Ireland and it has indeed succeeded where traditional Industrial
Engineering has failed. The major reason for this is that it has been strongly marketed.
It is also much more popular, indeed much more populist, than Industrial Engineering
ever was, which makes it capable of much better penetration of the market than
Industrial Engineering.

The concept of productivity is no longer centre stage in Ireland in the way that it once
was. The focus has now changed to that of streamlining the supply chain of goods and
services to customers. The voice of the customer has become paramount and is the
driver of all that follows. Productivity is still important, and much sought after by
companies - but only in the context of its being able to respond to the voice of the
customer. Productivity is indeed a dirty word for some, because it carries baggage
from the past in terms of its being associated in people’s minds with conflicts that
were a feature of the old command and control style of management. Such people
often seek to avoid using the word as much as they can. Other people disagree with
this, and hold that productivity is a key performance index that should never be
fudged, and that companies always need to be aware of where they stand in terms of
this metric - regardless of whether it is popular for not. It is reality - to be treated as
such!
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Lean attempts to aehieve eontinuous improvement. Industrial Engineering tries to
maximise productivity to optimise resources. Industrial Engineering and continuous
improvement are very similar, but the current understanding is that they are not the
same. Continuous improvement is seen to include all of the agenda of Industrial
Engineering plus a people element, and a voice of the customer element.

Industrial Engineers therefore need to realign their objectives with those of continuous
improvement - that is an Industrial Engineer needs to be a continuous improvement
expert now as well. Industrial Engineering on its own is not seen to be relevant by the
market any longer. The market shall have what the market wants, and the market is
now looking for expertise in continuous improvement. Industrial Engineers have the
skills, have the techniques to be relevant to this market. But they don’t have the soft
skills. They don’t have the voice of customer. They need to embrace and become
experts in these dimensions as well as in their traditional Industrial Engineering role.
If they expand their perspective, and are able to demonstrate competence in
continuous improvement, they can become relevant to the market again. They should
do so as a matter of urgency.

This study also looked at the question of whether traditional Industrial Engineering in
Ireland has been displaced by Lean more than elsewhere in the world, relatively
speaking. There are different views on this with some people in agreement with the
suggestion, some people disagreeing and others unable to comment. Most of the
respondents, are extremely critical of the Institute of Industrial Engineers because of
it’s not being able to see to it that degree level Industrial Engineering qualifications
are available to prospective students. Some of this criticism is also directed at degree
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awarding universities and institutes of teehnology in Ireland, who specifieally have it
in their power to make such qualifications available. Discussions on these matters
between the Institute and some third level institutions are ongoing, and positive
outcomes are anticipated in the near future.
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Appendix 1
Interview Guide

1. In your opinion, has the demand for eonventional or traditional industrial
engineering increased or decreased over the past decade, and why do you think this
trend is prevalent?
2. In your opinion, has the demand for Lean increased or decreased over the past
decade, and why do you think this trend is prevalent?
3. There is a view that the ‘Lean’ concept and it’s associated methodology, as
currently understood and popularised in the Irish manufacturing environment, has
obscured, and to some extent displaced, other important Industrial Engineering
objectives and methodologies. Some claim that “Lean is the new industrial
engineering” What are your views on this?
4. What implications do you think Lean has, or might have for the industrial
engineering profession in particular? In other words, what are the future implications
for those who qualify and work as industrial engineers?
5. Can you discuss your view on the usefulness of Methods Engineering in particular
in a Eean environment? Are the textbook techniques of Methods Engineering still
relevant, or are they to be replaced by the Seven Wastes, 5S and other Lean concepts
and techniques?
6. What is your view on the utility of work measurement, and particularly the role of
performance rating and performance benchmarks such as B.S.I., R.E.F.A etc, in a
Lean environment? Are these still relevant? If so, why? If not, why not?
7. What is your view of the impact of Lean on organisational performance in Ireland?
Has it been successful, or unsuccessful? Why do you think this? Do you think Lean
has succeeded where traditional industrial engineering has failed, and if so why?
8. How do you understand the concept of “productivity"? How do you feel about it?
9. In your opinion what are the emerging developments in Lean? In other words, how
do you see Lean and\or IE evolving or developing in the future?
10. It has been suggested that ‘Lean’ philosophies and methodologies have displaced
traditional Industrial Engineering activity in Ireland more than is the case elsewhere in
the World. What are your views on this? Why?
11. In your opinion, what does IE achieve than Lean cannot, and vis a versa?
12. Have you anything, or any other opinion that you might like to add to the debate?
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Appendix 2
Glossary of Terms
5S: a list of five Japanese words: seiri(sort), seiton(straighten or
streamline),seiso{shine), seiketsu(standardise), and shitsuke(sustain).
BPCS: Business Planning and Control System
BSI scale: Performance as measured on the British Standards Institute perfonnance
rating scale.
Continuous improvement: ongoing effort to improve products, services and
processes. These efforts can seek incremental’ improvement over time or
‘breakthrough’ improvement all at once.
Cycle time: The total time taken to complete the elements constituting the work
cycle.
DMAIC :- a pneumonic for the steps on the Lean transformation process - Define,
Measure, Analyse, Improve and Control.
Ergonomics: The study of people in their working environment
ERP: Enterprise Resource Planning
ILO: International Labour Organisation
Industrial Engineering: The design, improvement, and installation of integrated
systems of people, materials, equipment and energy.
Job breakdown sheet: a sheet which describes the steps by which a job is done, the
key points for each step, and the reasons for each key point.
Lean: uses less of everything compared with mass production.
Method study: The systematic recording and critical examination of ways of doing
things in order to make improvements.
Methods engineering: The systematic recording and critical examination of ways of
doing things in order to make improvements.
MRP: Material Requirements Planning
MTM(Methods Time Measurement): a system of pre-detenwined time standards.
PBR(Payment By Results) Scheme: an incentive wage system
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Performance rating: the assessment of the worker's rate of working relative to the
observer's eoneept of the rate corresponding to standard pace.
Pre-dctermined Motion Time System(PMTS): a work measurement technique,
whereby times established from basic human emotions (classified according to the
nature of the motion and the conditions under which is made) are used to build up the
time for a job at a defined level of performance.
Principles of motion economy: characteristics which, when incorporated in the
methods adopted, make for easier working.
Productivity: the ratio of output resources to input resources
Rating: the assessment of the worker's rate of working relative to the observer's
concept of the rate corresponding to standard pace.
Seven wastes: consist of defects, overproduction, transportation, waiting, inventory,
motion, and processing.
Six Sigma: a rigorous, focused and highly effective implementation of proven quality
principles and techniques. It aims for virtually error free business performance. Sigma
is a letter in the Greek alphabet used by statisticians to measure the variability of any
process. A company's performance is measured by the sigma level of their business
processes.
SREDIM: a pneumonic for the seven steps of methods engineering (method study) Select, Record, Examine, Develop, Install and Maintain.
Standard time: the total time in which a Job should be completed at standard
perfomianee, i.e. work content, contingency allowance or delay, unoccupied time and
interference allowance, where applicable.
Standard work: a way of creating a repeatable work method that can meet customer
requirements.
Synthetic data: Tables and formulae derived from the analysis of accumulated work
measurement data, arranged in a form suitable for building up standard times,
machine process times, etc., by synthesis.
Takt time: the available production time divided by the rate of consumer demand.
Value stream mapping: a Lean manufacturing or Lean enteiprise technique used to
document, analyse and improve the flow of information or materials required to
produce a product or service for a customer
Work cycle: The sequence of elements which are required to perform a Job or yield a
unit of production. The sequence may sometimes include occasional elements.
Work measurement: the application of techniques designed to establish the time for
a qualified worker to carry out a task as he defined rate of working.
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